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A B S T R A C T
An investigation has been made to obtain data for 
single phase and subcooled boiling heat transfer, with forced 
convection, in an electrically resistance heated, stainless 
steel tube, using distilled water.
Non - boiling data was correlated using the equation
St = 0.082 Pr~^ He“0,5 0 °*14'
where....
St = Stanton Number
Pr = Prandtl Number
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Re = Reynolds Number
0 ns Viscosity Ratio
The ratio of the Stanton Number with boiling to that 
expected with equivalent non - boiling conditions, was used to 
correlate boiling data, using three additional dimensionless 
groups.
Data was correlated by the equation:-
/a 0.7 „ \ -o.o8 At v o - 0 *55 ■, _o • „
St. = 14-1 (3^) (--- 2 ^ — ) He Pr"*' 0 °*14
b s\<J A C  \
where
St^ s= Stanton Number for subcooled boiling 
c = Specific heat of liquid Btu/lb°F
Re = Reynolds Number
Pr = Prandtl Number
0 = Viscosity ratio
p
G = Mass flow rate lb/hr.ft
X = Latent heat Btu/lb
d T , T . = Saturation temperatureX = sat sat *
d P P s Pressure
p.^  = Liquid densityZ - d
^v p = Vapour density
d P
q/A sb Heat flux Btu/hr.ft
v
2
/\T , = Subcooling (Saturation temperature - water
SllD , , \temperature )
From the above equation, the criterion put forward for incipient
Stboiling is that b = 1.
St . nb
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From experimental data* for incipient 'boiling,
/« 0.7 A T=„h c ~°'55 7 A ‘•0 -°8 (2A) (| A )
A G x c
0.0071
A marked hysteresis effect was observed in the data 
collected for boiling heat transfer.
-6-
A C K N O W  L E D G E  M E N T S .
The author wishes to thank 
Mr. F. D. Moles of the Chemical Engineering 
Department at Battersea College of Technology for 
advice given during this work.
For help in the construction 
and maintenance of the apparatus} the help of 
Mr. C. R. Chesterman, Mr. S. Grazynski, Mr. P.
0 fSullivant Mr. A. Azam and Mr. W. Sledsiewski 
is also recognised.
-7-
C O N T E N T S
CHAPTER TITLE PAGE
Abstract 3
Nomenclature 9
List of Illustrations 12
I Introduction 13
Survey of Previous Investigations 19
II Theoretical Considerations 34
Introduction 34-
Heat Transfer Without Change of Phase 35
Boiling 36
Incipient Boiling 37
Correlation of Results 39
III Apparatus 49
The Water System 49
Test Section 53
Power Input to Test Section 55
Instrumentation 55
Safety Measures 59
IV Design Problemst Preliminary Experimental 71
Work and Calibration of Instruments*
Design of Test Section 71
Preliminary Experiments _73
-8-
CHAPTER TITLE PAGE
V Experimental Programme 78
Experimental Procedure 79
Experimental Errors 83
VI Results 36
Sample Calculation 83
Reduction of Data 9b
VII Discussion of Results 114
Summary and Conclusions 123
Scope for Further Work 126
Bibliography 129
Appendix 137
Tables of Results 138
Preliminary Calibrations and Results 347
Winkler Analysis 351
-9-
N O M E N C L A T T I R E
A =■ Area ft2
C = Constant
c = Specific Heat Btu/lb °F
D - Diameter
F = Function of
G = Mass Flow Rate lb/hr.ft2
h = Heat Transfer Coefficient Btu/ hr.ft2 °F
h = Pressure Drop Across Orifice p.s.i.a.
JH = Hu.Pr"^ jzT0 '14'
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k = Thermal Conductivity Btu/hr.ft. °F 
L a Length 
M = Flow Rate lb/hr
P = Pressure p.s.i.g. 
q a Heat Transfer Rate Btu/hr 
^ s Heat Transfer Rate KW 
R s Gas Constant 
r = Radius ft 
T - Temperature °F
AT1 — fp .. rp ® p
^  sat “ w " sat
A*sub = *8at -
/\T = Temperature Drop Through Wall
/\T^ = Bulk Temperature Rise
V = Velocity ft/sec
Y F q/A i
Zk ^sub c 
_ _ _ _
y = Distance from Tube Wall
d TX =. sat 
d P
Z = /l/pd / rv
«** I. — ■ !>!■ ....—
d p
\  s Latent Heat Btu/lb
p, = Viscosity lb/ft.hr
p = Density lb/ft^
<f = Surface Tension lb/ft
0 = Viscosity Ratio ^b
|irw
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Nu =s Nusselt Number
Pr = Prandtl Number
Re = Reynolds Number
St = Stanton Number
icripts:
av =E Average
b =. Bulk (used with T )
b S Boiling
S = Vapour
HT = Heat Transfer
i Inside
1 = Liquid
nb = Non - boiling
o = Outside
P1 s
Constant Pressure, liquid
P
V =
Constant Pressure, vapour
sat = Saturation
sub = Subcooling
V = Vapour
w = . Wall
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CHAPTER I.
I N T R O D U C T I O N
The purpose of this work is to investigate forced 
convection, subcooled boiling heat transfer, using water#
Of primary interest is the high rate of heat transfer 
from a solid surface to a liquid associated with the subcooled 
boiling process.
The phenomena of boiling may take a number of different 
forms, depending on the state and condition of the liquid and 
surface involved. A characteristic boiling curve is shown in 
Figure A, and illustrates the various regions that exist for pool
cnc
O
£D
u 
i-»,
vO
(_
W
u
o
t_
O£2
U
(gU'JM/nia) v/b 5 °i
-17-
boiling, C-v«0 .
Region I is purely convective heat transfer, with no 
boiling, and as the temperature difference is increased, subcooled 
nucleate boiling commences, bubbles condensing in the subcooled 
liquid - Region II* A further increase in the temperature 
difference gives rise to fully developed nucleate boiling 
with net vapour generation - Region III. A large increase in heat 
flux has therefore been effected, with only a small increase in 
the temperature difference, wherein lies the practical advantage 
of.boiling heat transfer.
An increase in temperature difference beyond the peak 
in the boiling curve leads to a decrease in the heat transfer . 
coefficient, and the initiation of film boiling - Region IV, where 
a vapour film forms and produces an additional resistance to 
heat transfer.
The process of forced convection boiling inside a tube 
is more complex, but exhibits similar regions to those above. With 
forced convection, the introduction of boiling in a tube enables 
heat transfer rates several times higher than those predicted 
for non - boiling conditions to be attained. In order to obtain 
equivalent heat transfer rates by purely convective means, a 
much higher liquid velocity is needed to create the corresponding 
turbulence produced by bubbles, and considerable extra pumping 
capacity is therefore required.
Forced convection subcooled boiling permits high heat
-18-
transfer rates to be obtained without the complication of a net 
vapour phase.
An experimental investigation has been undertaken to 
collect data for forced convection subcooled boiling using an 
electrically heated element. An attempt has been made to 
determine factors of importance which govern the rate of heat 
transfer over a range of velocity, pressuret and subcooling.
Examples of the application of this mode of heat 
transfer, where high rates of heat transfer per unit area are 
required, may be found in the cooling of rocket motors and
‘I
nuclear reactors.
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S U R V E Y  O F  P R E V I O U S  
I N V E S T I G A T I O N S
1. Introduction.
The experimental investigation into the phenomena of
 ^ .
boiling heat transfer was initiated using horizontal wire heaters 
submerged in a tank of water. In this manner, Nukiyama (l) was 
able to establish the existance of a boiling curve, and present 
the first clear discussion of the several regions of boiling heat
' i
transfer.
It was not until several years later that extensive 
research was commenced with regard to the application of this
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method of heat transfer to industrial problems. Between 1950 - 
1950, considerable attention was given to all regions of boiling. 
However, most experimental work in the last ten years has been 
devoted to the investigation of burnout, and of two - phase flow 
with net steam generation. Burnout of heating elements often 
occurs with the initiation of film boiling on the heater surface, 
which is accompanied by a sudden large increase in surface 
temperature, when the element either melts, or is distorted. Two 
phase flow with net steam generation has a practical application 
in such equipment as boilers, evaporators and boiling water 
nuclear reactors. These have therefore been the major topics of 
interest, as they represent a limiting feature in design and 
a large established range of practical application, respectively.
2. Forced Convection, Subcooled Boiling.
Previous work on forced convection, subcooled boiling 
has been relatively sparse, due to its limited range of practical 
application.
As a cause of unexpectedly high heat transfer 
coefficients in the non - boiling portion of a horizontal tube 
evaporators, Woods et al (2) suggested the occurrence of forced 
convection subcooled boiling. Experiments were undertaken by 
Colburn et al (3) to investigate the application of subcooled 
boiling to the design of liquid cooled engines. A copper tube, 
forming the inside section of an annulus, was internally heated 
using steam. The outer glass section of the annulus allowed
-21-
observation of the subcooled boiling process.
Several investigators (Knowles(4)> McAdams et al (5),
Krieth & Summerfield (6,7)j Buchberg et al (8). and Rohsenow. &\
Clark (9j10))improved on the work of Colburn (3)» and with the
use of electrically heated tubes, heat fluxes up to 2.0 x 10^
2
Btu/hr*ft could be obtained. A much wider range of operating
pressure, fluid velocity and subcooling were employed.
The outcome of these experiments was a series of
empirical correlations defining the area of subcooled boiling for
each set of experimental data* Other variables being kept constant,
Knowles (4) found that subcooled boiling was maintained at a
constant surface temperature, independent of subcooling. McAdams
et al (3) correlate their data using the equation....
q/A = C A  ?sat3'86 — ----- — —  1
where... A Tsai = Wall temperature - Saturation temperature
C k Constant, depending on the dissolved gas
content of the water 
q/A = Heat flux.
Krieth 8c Summerfield (6,7) found that the value of A T wasS3.v
dependent on the system pressure in the range 20 - 200 p.s.i.a*, 
for water, n-butyl alcohol and aniline.
A ^ t  = c — ----------- 2
where... P = Pressure
C = Constant
The investigations of Buchberg et al (8) and Rohsenow & Clark (9*10)
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give data for much higher pressures, the bulk of the work being
analysed by Jens and Lottes (11), and the results of several 
investigations were correlated by the equation...
The above equation can be said to summarise the work of 
investigations up to this date* In this equation, the temperature 
difference of significance is /\ ^Sat* anci dependent only
on heat flux and the system pressure.
The effect of mass velocity in the region of subcooled
boiling was shown to be insignificant by all workers. This has
been attributed to the fact that the increase in turbulence due 
to the bubbles in the thermal boundary layer was much greater 
than any bulk velocity effect.
Using data from the work of McAdams (5)» a typical 
set of results is illustrated in Figure B.
2
at 2,000 lb/in . Both sets of data were correlated by further 
empirical equations, where the importance of A  T , was again
S3.t
stated. Data for water at pressures over 500 p.s.i.a. was
3
e
P
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where
A I'sat = Wall temperature - Saturation temperature
q/A = Heat flux
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Although the correlations bring out the importance of 
two variables, it is clear that such an equation does not contain 
all the important variables in the complex boiling process*
Data on bubble size, population, frequency and lifetime 
was collected by Gunther (12) in a photographic study of 
subcooled boiling on an electrically heated surface. This was the 
first useful attempt to study the process of subcooled, convective 
boiling photographically, and the results have been employed in 
subsequent endeavours to explain the mechanism of heat transfer.
A theoretical approach to pool boiling was made by 
Rohsenow and Clark (13), and from this, an equation derived to 
predict pool boiling heat transfer coefficients using modified 
dimensionless groups. The principles of bubble dynamics are 
employed, and a factor was included to compensate for different 
surface •- fluid combinations, which often give rise to 
inconsistancies in otherwise oomparable data.
Further work by Rohsenow (14) modified the pool boiling 
correlation to account for forced convection. Assuming that 
forced convection data could be deduced by summing purely 
convective and pool boiling results, some correlation of data 
was accomplished, although this method has since been found 
unacceptable. (Bergles and Rohsenow (13))*
The recent work on subcooled boiling is contained in 
relatively few papers. Instead of the conventional q/A vs Tsa  ^
graphical presentation of results, a new type of correlation in
-25-
which graphs showing the variation of A ' T  . with A  T , was
SBt  ^ SUD
*V*
introduced by Poletavkin & Shapkin (X6) and Bernath & Begell (l?). 
where...
A  T^at — Wall temperature - Saturation temperature 
/\ = Saturation temperature - Bulk Liquid temperature
This method of representation gives a clearer and more exact 
analysis, add can be plotted on linear co-ordinates instead of 
logarithmic co-ordinates. The graph obtained is shown in Figure C, 
where it may be seen that the excess temperature, A  T^at 
initially dependent on the subcooling, A T  , and then reaches
•j-i i ' SUD ,w i T f ,  v a l u e s  o t  s u l t e o e l  ,
a value independent of subcooling^ Both the above workers show
the two portions of the curve by straight lines.-
Poletavkin & Shapkin (16) relate the experimental 
boiling heat transfer coefficients to comparable non - boiling
coefficients obtained from a standard equation.
Bernath & Begell (17) give equations of a completely 
empirical nature which define their results, and introduce the 
concept of a boiling film to explain the effect of variables on
"I
the heat transfer rate.
An equation to predict subcooled boiling heat transfer 
coefficients based entirely on the usual non - boiling equation 
(Equation 4 ) with different constant and indices, is given by 
Hsu and,lag (18). ' - •
The work of .Papell, (19) gives- an"equation-^relating the 
Nusselt number with boiling to that for non - boiling, given by the
-26-
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usual type of equation....
Nu = G ReX Pry 0Z — ------   4
where.....
Nu = Nusselt Number 
Re = Reynolds Number 
Pr = Prandtl Number
ji
0 - Viscosity Ratio —
^w
=  Liquid viscosity at bulk temperature
® Liquid viscosity at wall temperature
To account for boiling, a theoretically substantiated dimensionless 
group is added: two further parameters are included to Compensate 
for pressure and subcooling effects.
The Jens - Lottes (11) equation (Equation 3) was
modified by Weatherhead (20,21), who introduced a factor of surface
tension, but the result does not appear to improve the accuracy
of the original equation. Thom et al (22) have also based thair 
results on the Jens - Lottes equation, but have inserted a 
different constant and indices.
Bergles and Rohsenow (15) have shown that pool boiling 
data cannot be used to deduce forced convection data. Experiments 
conducted with and without forced convection on an exactly similar 
surface showed marked differences which had previously been masked 
by surface effects. This work also gives a semi - theoretical 
equation to predict incipient boiling.
Heat transfer rates to various fluids on different
-28-
su3?face finishes were measured by Corty and Foust (28). .They 
found that the degree of micro - roughness had a considerable 
effect on the temperature difference required to sustain boiling 
at a given heat flux, and a hysteresis effect was also noted. With 
increasing heat flux, the temperature difference was higher than 
that necessary to accomodate the same heat transfer rate when the 
heat flux was being decreased.
A similar effect was noted by Sabersky and Gates (30) in 
their experiments using prepressurised water, boiling on a
"I
platinum wire. Danilova and Belsky (29) also affirm a hysteresis 
effect in their experiments with boiling Freon 22.
The size range of active nucleation sites has been 
measured by Clark, Strenge and Westwater (31)j showing that the size 
range for active cavities falls into a small definite range. Jiji 
and Clark (32) investigated the bubble layer next to the heated 
surface, and thermocouple traverses indicated that subcooled 
liquid was present at the single phase core - bubble boundary 
layer interface. Work to determine the thickness of the thermal 
boundary layer in pool boiling by Grant and Patten (33) agrees 
with the model of Hsu and Graham(26).
A theoretically derived solution for incipient boiling 
was presented by Hsu (23)• This only has a limited application, 
as the values of the limiting thermal layer thickness and bubble 
contact angle must be determined as a ratio by experiment, the 
results being applied in the equation to find incipient boiling
-29-
point for different conditions.
The mechanism of subcooled boiling has been examined in 
detail by Forster & Grief (24) and Bankoff (25). The mechanism 
of heat transfer is described as being due to micro - convection 
in the laminar sublayer, bubbles acting as surface roughness, 
latent heat transport and vapour - liquid exchange at the heated 
surface. Forster and Grief (24) examine each mechanism, and 
conclu.de that the latter is the most important. Bankoff (25) 
disagrees; he deduces all are significant, latent heat transport 
being especially so near burnout.
In recent years, there have been several analytical 
approaches and experiments on the finer points of boiling to 
determine the important factors affecting bubble formation. Hsu 
and Graham (26) have produced a model from experimental work 
which postulates that the cycle for bubble nucleation at active 
sites on a heating surface is in four stages. These are the 
development of the thermal layer, bubble growth, destruction of 
the thermal layer due to replacement of hot fluid by cold liquid
* i
from the bulk, and, finally, recovery of the thermal layer. 
Dominating factors in nucleate boiling are said to be the life 
history of each bubble, and the population. These are in turn 
controlled hj the size and distribution of nucleation cavities and 
the nature of the thermal layer, as well as wall temperature, heat 
flux and fluid properties.
This model is used by Bergles & Rohsenow (15) and Hsu (23)
-30-
to predict incipient boiling. Kenning and Cooper (27) investigated 
the flow patterns near nuclei to predict the initiation of boiling. 
The correlation produced has limited application due to the 
assumptions made.
The work to determine the important factors at the 
heating surface has attracted considerable attention. However, 
in'spite of the vast increase in the volume of work, a satisfactory 
theory for boiling, the subject in general, and in particular for 
forced convection subcooled boiling, remains an area of empirical
i
correlations. The effect of several factors is still not clearly 
understood or defined, e.g. the nature of surface condition.
The work applicable to the current survey may be divided 
into three categories
a) The preliminary work by Knowles (4), McAdams (5), Krieth & 
Summerfield (6,7), Buchberg (8) and Rohsenow & Clark (9,10), where 
the results were correlated by empirical equations:
b) Experimental work on subcooled boiling where the results have 
been correlated empirically, but some attempt has been made to 
describe the important variables either in the correlation or in
a discussion.(Bergles & Rohsenow (15), Bernath & Begell (17),
Papell (19), and Weatherhead (20,21) ).
c) Theoretical and experimental work of a general nature to 
determine the mechanism and controlling factors in nucleate boiling. 
The work has been conducted in pool and forced convection boiling, 
but the principles evolved are applicable in general; Hsu &
-31-
Graham (26), Hsu (23),Forster & Grief (24) and Bankoff (25) •
The distribution of data on forced convection, subcooled 
boiling experimental investigations with reference to operating 
pressure is shown in the rough histogram in Diagram 1.
Most of the work is below 100 p.s.i.a., where the data 
is easier to obtain and does not involve substantial apparatus.
The v/ork at high pressure has been obtained to apply the results 
to industrial problems, e.g. Nuclear Reactor cooling, where the 
commercial object justified the expense.
In the pressure range 200 - 600 p.s.i.a., experimental 
data is extremely sparse. Although the majority of correlations 
are said to apply over a large pressure range, most correlations 
have been produced after experimentation over a limited pressure 
range, the result being compared with data at different pressure 
levels obtained by other workers.
On consideration of the survey of previous investigations 
into subcooled boiling, it may be seen that several points of 
interest have not been examined to a very full extent. As there 
is a lack of data for forced convection subcooled boiling in the 
pressure range 200 - 600 p.s.i.a., it is clear that work in this 
region would provide new data for comparison with that given for 
the extremes of pressure already investigated. The hysteresis 
effect in boiling has been specified by very few workers, and 
further clarification of the extent and magnitude of this effect
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is required.
A design equation is needed to correlate the data 
between 200 - 600 p.s.i.a. which is simple to use and yet contains 
the most important factors which control the boiling process.
In order to predict heat transfer coefficients, the point of 
incipient boiling needs to be clearly defined.
-34-
CHAPTER II.
T H E O R E T I C A L  C O N S I D E R A T I O N S  
Introduction
A theory to cover the whole range of boiling has not 
yet been developed. Equations may be written to fully describe 
heat transfer in the liquid phase or the vapour phase. In two - 
phase flow with heat transfer, the number of physical properties 
involved is doubled. In addition, factors such as the nature of 
the heating surface and latent heat are important, and a clearly 
defined picture of the process at the vapour - liquid interface 
is not yet available.
-35-
Work on nucleate boiling to determine the factors of 
importance has greatly advanced the knowledge of the heat 
transfer process* However, the results of experimental work must 
still be based on empirical equations, but these may represent 
the process to a much greater extent in the light of recent work, 
as they only incorporate those properties which have been found, 
of greatest significance.
1. Heat Transfer Without Change of Phase.
The equations to predict heat transfer coefficients in 
single phase fluid flow are well established, and the process is 
clearly defined. From a theoretical standpoint, the analogy of 
Prandtl, with more recent modifications, may be used to predict 
heat transfer coefficients. As the resulting equation is complex, 
the more common and less complicated empirical equations, e.g. 
those of Dittus & Boelter and Sieder Sc Tate, (4-5) are more generally 
used. These empirical equations do not describe the theoretically 
defined process to its fullest extent, although they correlate 
data with reasonable results.
For turbulent flow inside tubes, the Dittus - Boelter 
equation has been used successfully to predict heat transfer 
coefficients.
Nu = 0.0263 Re°*° Pr°#^
This has been modified by Sieder and Tate (4-5) to include a 
viscosity ratio which accounts for the change in this property 
between the bulk fluid and the fluid at the wall.
-36-
Nu = 0.027 Re0,8 Pr^
All properties are evaluated at the bulk fluid temperature, with
the exception of liquid viscosity evaluated at the wall
temperature.
2. Boiling.
It is now known that the fundamental boiling process 
consists of two activities, viz; nucleation and bubble growth.
To obtain details on the mechanics of boiling, it is therefore 
necessary to measure these factors. Thus, the nature of the work 
undertaken in this instance prevents any deductions being made 
that are directly applicable to the elucidation of basic
theoretical conceptions, and an empirical approach which is more
suitable for design calculations has been adopted. Nevertheless, 
a few words here on the more fundamental aspects of the boiling 
process will help to clarify the principles involved.
a)- Nucleation.
It is known that bubbles only form at specific sites on 
a heating surface, and that these sites usually take the form of 
pits or scratches in the surface. Bankoff (40) analysed data to 
show that surface cavities are only of importance as nucleation 
sites if poorly wetted by the liquid, or if they contain an 
incondensible gas. The limitation of active nucleation cavity size 
has been demonstrated by Clark, Strenge and Westwater (31)•
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b) Bubble Growth.
The growth of bubbles on a heating surface has been 
measured and analysed (12) (4-3) (44-). However, most of the 
analytical work has been carried out using data for pool boiling, 
where the bubbles leave the heating surface at a certain size. In 
forced convection, subcooled boiling it has been shown that bubbles 
often grow and collapse as they are dragged along the heated 
surface. In this case, this type of analytical work is not always 
applicable. From work to determine the heat transfer rate on 
bubble size, population and frequency, models have been postulated 
which illustrate the important variables in bubble growth: these 
will be used to employ a dimensional analysis*
3* Incipient Boiling.
The analysis of the nucleation phenomena has been 
studied in detail by Hsu (23) and Bergles & Rohsenow (13) to 
predict the point of incipient boiling. As it represents a
limiting case, the inception of boiling is easier to predict from
a theoretical approach.
The existance of a hemispherical bubble nucleus of gas 
or vapour in the mouth of a cavity is assumed. The site is active, 
and the bubble will grow if conditions are suitable. It is
further assumed that the bubble nucleus is entirely contained in
the laminar sublayer.
-38-
At equilibrium, P - P = 2 <HT / r
g 1
also, T = T_
g 1
Therefore....
as P is greater than P-, the liquid temperature must 
- o -L
be superheated with respect to liquid pressure.
From the Clausius - Clapeyron equation....
d P vjg. \ p
— £ -c*
d T T R T 2
g 6 g g
Thus: R T T
-S - 4 - S • InX 1 +
2 €
rP1
T - T 
g s
Assuming linear variation of temperature in the liquid,
T_ = T - q/A f 1 w ^ k
For a bubble of radius r to grow, the liquid temperature at y = r
must be greater than the vapour temperature defined above.
A graphical solution has been employed by Bergles and
Rohsenow (15) to give the minimum wall superheat required to
initiate boiling, whereas an equation to predict the incipience
of boiling has been derived by Hsu (23)» but this requires an
experimental determination of limiting thermal layer thickness.
It may therefore be seen that the above process is
complex, and further theoretical deductions are beyond the scope
"V
of this work.
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4. Correlation of Results*
The most usual method of expressing heat transfer data 
is by dimensionless groups derived from a dimensional analysis.
The use of this type of analysis relies on the fact 
that all important properties of the system under consideration are 
known, but in the case of forced convection boiling these have not 
yet been definitely identified. Therefore the results obtained 
by dimensional analysis may be unnecessarily complicated, or 
completely inadequate, depending on the number and characteristics 
of properties included.
However, the use of dimensional analysis is not ruled ' 
out completely by the above argument, as it allows the analysis 
of a set of selected properties.
Dimensionless groups involved in boiling heat transfer 
have been defined as....
p <T DVp q/A D PD _ Tp
I ?  ’ ’ A T  ’ «*■ ’ [ l  "  ^
(See (19), (4-1), (43).)
These groups have all been incorporated into nucleate 
boiling heat transfer correlations. Each group has a logical 
significance, although the extent of the importance of each has 
not been ascertained.
A critical analysis of the system properties concerned 
in this work will be carried out, and an attempt made to assess
p q/A 
-1- > _______ »
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the importance of each.
The variables concerned in this experimental work are 
pressure, heat flux, water temperature and flow rate: other 
properties of possible importance are reviewed below.
a) The Heating Surface.
This experimental work employs an electrically heated 
stainless steel tube of given diameter and thickness. Electrically 
generated heat must travel to the heat transfer surface in contact 
with the working fluid. This may lead to the possibility of 
tube thermal conductivity, specific heat and thickness having an 
effect on the heat transfer rate. No systematic experimentation 
on the physical properties and thickness of the tube wall have 
been made, and any effect must therefore be assumed negligable.
The nature of the surface is also an unknown factor. 
Clark, Strenge and Westwater (31) conducted a photographic study 
on boiling, and found that sites which become active in nucleate 
boiling fall into a definite size range.
The tube used in this work was of a normal industrial 
manufacture (i.e. seamless stainless steel, fully softened and 
descaled) and is assumed to contain a comprehensive range of 
possible nucleation sites of all sizes. As the effect of tube 
surface was not determined in the experimental work, no definite 
conclusions may be drawn as to the importance of this factor.
b) Gravity and Tube Orientation.
The experiments were conducted under normal conditions,
-4-l­
and the above effects were not taken into consideration.
c) Radiation.
Radiation is assumed negligable, as only relatively 
small absolute temperatures were used.
d) Thermal Conductivity of Liquid and Vapour Phases.
There is no net vapour generation in this experimental 
work, and the percentage of the surface covered by vapour at any 
moment is small, the liquid phase being predominant; also, k^ is 
much smaller than k^, and it is permissible to assume that most of 
the heat is transferred by conduction through the liquid. The case 
of burnout where vapour covers the heating surface has not been 
examined, and k^ is assumed to be of little importance.
e) Latent Heat.
The latent heat is considered to be a significant factor 
as it relates the volume of vapour produced to the heat flux, and
' i
therefore influences the rate of bubble formation.
f) The Specific Heat of Liquid and Vapour Phases._
The sensible heat associated with the vapour phase is
of negligable quantity, as only small superheats are involved, and
the value of Cp . (T - T .) is much less than that of the rv v sat
latent heat.
The transport of heat to the liquid to raise the 
temperature from the operating value to the saturation value is of 
importance, as this is necessary to produce boiling in the liquid. 
Thus the specific heat in the liquid phase, Cp^, and subcooling,
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A  are important*
g) The Viscosity of Liquid and Vapour Phases*
The liquid viscosity may be of importance as the liquid 
is present at the tube wall where viscous forces may still have 
some influence*. The vapour viscosity is not included as it is 
not significant until a large volume of vapour is present. A 
situation such as this is exhibited in film boiling.
h) The Surface Tension of the Liquid with Respect to its,Vapour.
The surface tension of the liquid is a decisive factor 
in the selection of favoured sites for nucleation of bubbles on 
the heated surface. However, for a surface of average nucleation 
properties, a range of available sites exists, and for any value 
of surface tension there will be suitable cavity sizes for bubble 
growth. Thus the surface tension has little effect on the 
initiation of boiling. This property will not be included as it 
has also been stated that the later and more important period of 
bubble growth is not affected to a large degree by surface 
tension. (43) (44) (34) (15) (47) (48)
i) Variation of Saturation Temperature with Pressure.
For a bubble to grow, a pressure gradient must exist 
between the vapour and liquid phases. For a given pressure 
gradient, a decreased superheat occurs for increased absolute 
pressure. Thus the term defining the variation of saturation
temperature with pressure may be considered important.
v d T ,
A - sat
d P
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3) Variation of Density Ratio with Pressure.
The volume of vapour at a high pressure is less than 
that for corresponding conditions at a low pressure. Thus, ©-S 
the'absolute pressure increases, the greater the area for heat 
transfer to the liquid phase due to the formation of fewer or 
smaller bubbles*
A term defining the variation of density properties with 
pressure will be included.
Pi
- d —p
Z = v
d P
k) Characteristic Dimension of Test Section.
It has been shown that the size of the test section is 
of importance in heat transfer problems. Although the effect of 
tube size was not investigated, it will be inserted as a prob&bly 
significant property of the system.
The properties of influence are now given as 
/S, ^sub* C* ^  X » Z »
where......
D = Characteristic length, (tube diameter)
G = Mass flow rate
A t , = Sub coo ling— sub
P s Pressure
c = Specific heat of the liquid
H = Viscosity of the liquid
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k Thermal conductivity of the liquid
X Latent heat
q/A
X,Z
Heat flux
Defined above
As pressure, (P), is proportional to X and Z , this 
term can be omitted: i.e. for a given value of pressure, there is 
a unique value of X and Z which is evaluated at the saturation 
temperature. The value of X andZ may apply to any fluid, whereas 
the value of (P) has no significance unless the fluid is named#
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Thus.
h ^  Da, Gd, 0i, ka , q/AS, Z *. X «,
Substitution of the dimensions gives.*.*.
L2T6
where
= (L)a(JL)d (e)f (a_)3 (5L)m (^ .)n (£)p (-aJ (^V
TL M© LT TL© M TL M
M
Q
T
L
e
M
= Unit of heat 
= Unit of time 
= Unit of length 
st Unit of temperature 
=- Unit of mass
Equating the exponents of dimensions
For Q : 1 =; 3 + n + P + s — -(1)
For m * x • -1 ~ -d - m - n - s + 2t str 2u --- -(2)
For L : -2 sr a - 2d - m -- n - 2 s + t + u -----(3)
For 6 : -1 = f - n - 3 + u -----(4)
For M : 0 = d - j + m - P - t - u —  (5)
Solve the above equations in terms of a, f, n, s, and t. 
for d, j, m, p, and u.
From (l) - j - p = n + s - 1   (5)
(2) d + m  = l - n - s + 2 t + 2 u  — ----- (7)
From (5)(6)(?) 0 = n + s - l + l - n - s + 2 t + 2 u - t - u
0 = t + u    (8)
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From (4) (8) - 1  = f - n - j - t
3 = 1 + f - n - t ------(9)
From (6)(9) - l - f  + n + t -  p = n + s - 1
p = - s - f + t  (1G)
From (3)(8) 2d + m = 2 + a - n - 2 s
(2)(8) d + m =  l - n - s
Subtract d =  1 + a - s ------ (11)
From (2)(8)(11) - 1 = - 1 - a  + s -  m -  n -  s
m = - a - n
■Therefore.....
d = 1 + a - s
3* = 1 +  f -  n -  t
m = -a - n 
p s - s -  f + t
u = - t
Substituting in the original equation....
h Go(£2)a (£->“ c- % b— ) ( ^ | ) s ( - f ^ *[L pc \ X c
A m f S i t
Et o< Re* Pr» (A .^ _ > (aA) ( i A )
A *
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Thus it may be seen that the form of the equation is similar to 
that given to correlate non - boiling heat transfer data, modified 
by three additional dimensionless groups*
Relates the amount of liquid vaporized at the surface
A'>
to the flow rate.
/Vj Q
sub Relates the heat required to raise the liquid to .
A
saturation to the heat required to produce vapour.
Z A  Describes the variation in the amount of vapour
X c
produced at the surface with the variation in the 
saturation temperature.
The equation given by the dimensional analysis for subcooled 
boiling may be simplified if the exponents on the Reynolds Number 
and the Prandtl Number are the same for boiling and for non - 
boiling, and the viscosity ratio group, 0, is added.
Thus the final equation reduces to
where ...
Stb Stnb
St , = C. Re Pr 0nb
In adopting the above procedure, it is tacitly assumed 
that the effects of the Reynolds Number and t’he Prandtl Number 
are the same for both the non - boiling and subcooled boiling 
processes, and therefore the exponents will be identical.
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The exponent on the Reynolds Number can be determined 
from the experimental results. As only a single fljtid, water, was 
used in the experiments, an exponent on the Prandtl Number must 
be chosen, which will probably correlate the data for all fluids. 
The most likely exponent is the same as that given for non - 
boiling conditions, and this has been substantiated by several 
other workers.((24) (42) (41)).
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CHAPTER III.
A P P A R A T U S
The apparatus consisted of a stainless steel pipework 
loop with the working fluid, water, pumped round by means of a 
centrifugal pump. The appearance and the general layout of the 
apparatus is shown diagramatically in Figure 1, and illustrated 
in Photograph 1.
A. The Water System.
1. The Pipework.
The pipework loop was fabricated of -Jin. nominal bore 
stainless steel pipe, of 0.154in. thickness, A.I.S.I. (American
-50-
Iron and Steel Institute), Type 316. Connections were made 
using flanges constructed according to B.S. (British Standard 10, 
1962) Table 'R' with raised faces. To minimise cost, the flanges 
were mild steel, with stainless steel inserts and raised faces 
which still gave a non - corroding surface in contact with the 
working fluid. Reducers and A.S.A. (American Standards Association) 
300 lb. flanges were incorporated at the pump connections to 
reduce the suction and discharge branches (2 ins. and 1-J ins. 
respectively) to the pipework size and to connect with the A.S.A. 
300 lb. flanges on the pump, brass Taylors Rings being used as 
gaskets. The pipework was lagged with 2 ins. asbestos rope and 
cloth to minimise heat losses.
2. Pump.
The water was circulated round the loop by a glandless, 
dry stator, single stage, centrifugal motor - pump unit, driven 
by a 7i H.P. motor. The pump developed a head of 125 ft. of 
water at a discharge rate of 15 g.p.m. at static pressures up to 
600 p.s.i. The motor and pump comprised a single unit with the 
working liquid in contact with the shaft, bearings, rotor and 
impeller, at the working pressure. The pumped liquid self - 
lubricated the bearings, and a coil - in - coil heat exchanger 
maintained the liquid circulating around the motor below 70°C.
3* Control Valve.
To enable fine control of the water flow rate through 
the test section to be achieved, a -J in. forged stainless steel
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control valve, (Type 316), giving proportional flow throughout 
the lift of the valve was used.
4-. Cooler#
It is necessary to include a cooler in the pipework 
loop to remove the heat supplied to the working fluid in the 
test section.
A concentric double pipe hairpin heat exchanger cooled 
the circulating liquid to give a constant test section inlet 
temperature. The cooler is shown in Figure 2. The inner pipe was 
of the same material and dimensions as the rest of the loop, the 
outer jacket being constructed of mild steel and supplied with 
cooling water from the mains. The length of heat exchanger 
available for heat transfer was 23 ft. 6 ins. Cooling water could 
be passed through the outer jacket up to a rate of 20 gallons per 
minute for emergency cooling. A bypass enabled adjustment of the 
floiv rate through the cooler from zero to the total circulation 
rate. The bypass valves were in., 300 lb. gate pattern stop 
valves, with all internals of 18/8/3 stainless steel, and with- 
in. B.S. Table 'R* flanges. The position of these valves is 
shown in Figure 2, and the manipulation of the two valves 
permitted a very accurate adjustment of the flow rate through the 
cooler.
5* Pressurising System.
The system static pressure was produced by boiling 
water in a pressure reservoir, which was closed at the upper end
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and open to the system at the lower end. The pressure reservoir 
is illustrated in Figure 3» and its position indicated in Figure 
1. The pressure reservoir was fabricated of stainless steel pipe 
(Type 321) nominal bore 6 ins., and thickness 0.4-32 in. Melded 
to each end of the 3 ft. 6 ins. length of straight pipe was a 
cap of similar material. Each cap incorporated a .in. B.S. Table 
1R* flange with four studs to connect with adjacent flanges.
The pressure reservoir could be completely isolated using the gate 
valves at each end. The lower valve connected directly to the 
pipework loop and the upper valve was closed with a in. 
stainless steel bursting disc designed to burst at 730 p.s.i. at 
4-30°F. From the explosion disc, a 2 ins. nominal bore discharge 
pipe was fitted leading outside the laboratory. The stainless 
steel safety valve, screwed to a boss on the reservoir was 
adjusted to discharge at 600 p.s.i. on a dead weight tester. To 
facilitate heating of the water in the reservoir and to compensate 
for heat losses to the atmosphere, two 2.0 KW armoured heaters 
were installed. These were 20 ft. in length and of •§• in. diameter, 
and wound round the lower half of the pressure reservoir, each 
turn separated by asbestos string. They were tied in position 
with the electrical connections protruding through the lagging.
The input to the heaters could be adjusted through on/off 
controllers in each circiut. In addition, the lower heater was 
connected in series with a pressure controller consisting of a 
6 ins. dial pressure gauge with a minimum electric contact
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(i.e. contact made with falling pressure). The gauge was 
graduated 0 - 800 p.s.i., and connected through a relay. Heat loss 
from the pressure reservoir, causing pressure to fall, made a 
contact on the pressure gauge and switched the heater on. When 
enough steam had been produced to raise the pressure, the contact 
was broken and the heater switched off. The whole vessel was 
lagged with 1 in. glass wool, the upper portion having an 
additional asbestos cover and the lower, heated portion a further 
1-J ins. glass wooli A safety thermocouple under the lower heater 
was connected to an indicator to ensure the temperature did not 
exceed 850°C., the upper operating limit of the heater.
B« Test Section.
The test section used to collect the experimental data 
consisted of a 22 ins. length of stainless steel tube (Type JA-?), 
outside diameter 0.500 in. and thickness 0.020 in. welded between 
-J in. B.S. Table fR* flanges for connection in the loop. (Figure 4)« 
To minimise entrance effects as water flowed up the tube, the 
heated length of 6 ins. was situated 10 ins. from the lower 
flange, the upper and lower unheated sections of the tube being 
lagged with 2 ins. asbestos fibre. The centre section was 
heated by direct current supplied through the current carrying 
clamps and connectors fabricated of brass, as illustrated in 
Figures 5 and 6. To give good electrical contact when fully 
bolted up, the clamps were fabricated with the centre hole reamed
0.001 in. diameter smaller than the stainless steel tube. The
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connectors were bolted to the clamps with 7 ins. lengths of -J in. 
studding, the whole assembly being tightened to ensure electrical 
contact throughout. The current was supplied to the connectors 
through copper braid attached to the direct current busbars.
The whole test section between the flanges was 
electrically insulated from the rest of the system. Mica washers 
and sleeves insulated each bolt on the connecting flanges, another 
mica washer being placed between the flanges.
The temperature of the outside tube wall in the heated 
section was measured by eight thermocouples which were separated 
from the tube wall by 0.001 in. thickness of mica. These were 
attached by adhesive tape and covered with asbestos fibre and 
glass wool lagging.
Auxiliary Heaters.
To enable a constant temperature zone to be maintained 
adjacent to the tube wall and ensure heat losses did not affect 
the wall thermocouple temperature, two heaters were wrapped 
around supports covering the heated l e n g t h ,(Figure 7 ) i and two. 
thermocouples were inserted in the lagging 1-J- ins. from each 
clamp. The two heater supports were bolted together over the 
insulation, and two 240 Watt tape heaters wrapped round them, each 
covering half of the heated length. The voltage to each was 
adjusted separately by variable transformers from zero input to 
full load. The heaters were covered with glass wool insulation. 
Photographs 2 and 3 illustrate the partially assembled test
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section, showing the electrical connectors and clamps at the 
lower end and the upper heater and support, and the fully- 
assembled test section respectively.
C. Power Input to Test Section.
The power to heat the test section was provided by an 
A.C./D.C. motor generator set which had a rated output of 19.2 KW 
at 12 volts, with the exiter separately mounted and belt driven 
off the main shaft. To control the output of the generator, two 
rheostats were inserted. A 640 slide resistance was connected 
into the field circuit of the exiter and a 172 -f*'- slide 
resistance connected into the field circuit of the generator.
This enabled output to be adjusted from 0.3 KW to full load.
The generator, which was placed on anti - vibration 
mats, had a remote stop button fitted near the other instruments 
for emergency shut off. Power was carried to the vicinity of the 
test section by insulated 3 ins x p in. high conductivity copper 
busbars. The current carrying connectors were attached to the 
busbars by 24 lengths of 1 in. x-J-in. high conductivity copper 
braid at positive and negative clamps.
D. Instrumentation.
1. Electrical Measurements.
The power to the test section was measured by precision 
direct current moving coil instruments. The voltmeter was 
connected directly between the two clamps on the test section. The 
ammeter was connected across a precision 2000 amp shunt giving
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a 75 niv drop at full load. Th© voltmeter range was 0 - 15 volts, 
and that of the ammeter 0 - 2000 amps.
2. Flow Measurement.
The rate of flow of water through the test section was 
measured by an orifice meter positioned as shown in Figure 1. The 
orifice plates were fabricated from 2-J ins. diameter stainless 
steel discs. The pressure drop across the orifice was indicated 
on an 8 ins. dial differential pressure gauge graduated 0 - 10Q 
ins. water, which could be operated at static pressures up to 
850 p.s.i. Pressure drop tappings were made directly through the 
flanges on each side of the orifice plate. Copper tubing brazed 
to each pressure drop tapping was connected to the gauge by 
compression joints.- The meter was calibrated for each size of 
orifice, as it was not to any particular standard specification.
5. Pressure Measurement.
The static pressure at the test section was measured on 
a 10 ins. dial gauge graduated 0 - 800 p.s.i. positioned 6 ins. 
above the thermocouple boss prior to the test section and 
connected via a U - syphon.
4-. Temperature Measurement,
a) Mater Temperature.
Inlet and outlet water temperatures were measured using 
calibrated thermocouple elements. These were secured into the 
pipework at bosses situated at the elbows in the loop just before 
and after the test section. The elements consisted of i in.
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diameter stainless steel pockets, 6 ins. in length, with a 
chromel/constantan thermocouple junction, silver soldered into 
the pocket tip. A 4- ins. length of the pocket was inserted along 
the centre line of the pipe and the male stud coupling and 
compression joint screwed into the boss in the pipework,
b) Wall Temperature.
Glass fibre insulated, twin wire calibrated thermocouple 
elements were used for wall temperature measurements. The chromel/ 
constantan, 26 s.w.g., thermocouples were cut from a single length 
to the desired length to ensure uniformity. The junctions were - 
made using a capacitance welding device designed for this purpose. 
The e.m.f* of each thermocouple was measured in rotation using a 
potentiometer and selector switch with an ice junction 
incorporated in the circuit*
Figure 8 illustrates the situation of the electrical 
measurement and control circuits.
The position of each thermocouple on the tube wall is 
shown in the following table.
THERMOCOUPLE POSITIONS.
Thermocouple
Number H 1 1 £
Table Nos.
12A - 28 29only 30 - 62
1 0.75 0.25 0.25 1.00
2 1.00 0,69 • 1.19 1.69
3 2.25 2.13 1,88 2.13
4 2.50 2.33 2,38 2.63
3 3*33 3.31 3.50 3^63
6 3.50 3.75 4.25 4,00
7 5.00 4^63 4.50 : 4.75
8 5.25 5.50 5.38 5.25
Distances refer to position of each thermocouple 
below the upper electrical clamp on the test 
section.
All distances are given in inches.
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E. Safety Measures.
The following safety devices were built into the 
apparatus to minimise risk to personnel in the event of any hot 
water or high pressure steam leaks.
a) All flanges were surrounded by sheet steel covers designed 
to dissipate high pressure jets.
b) Protective guards were placed around the test section and the 
compression joints on the differential pressure gauge and 
thermocouple pockets.
c) To relieve any dangerous pressure rise, a safety valve 
and bursting disc were installed.
To prevent accidental electrical shorting, all high 
current carrying connections were insulated and covered with 
wire mesh.
During operation, the area surrounding the apparatus 
was closed off, and in the event of an emergency, the generator 
could be stopped by means of a remote button.
It was also possible to greatly increase the cooling 
water flow rate in the heat exchanger to cool the working 
fluid quickly in case of burnout or a steam leak.
1. General Layout of Apparatus
2 . Test Section Fully Assembled
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CHAPTER IV.
DESIGN- PROBLEMS, PRELIMINARY EXPERIMENTAL WORK AND CALIBRATION
OF INSTRUMENTS
1. Design of the Test Section.
To obtain the necessary high heat fluxes, it was 
decided to use eletric resistance heating in preference to heating 
by steam, gas, or liquid metals.
The reasons for this were:-
a) The heat flux density is more uniform.
b) Control of heat flux is simpler.
c) Installation and modification are easier.
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d) Heat balance of thermal energy to water and electrical 
energy is reliable and easy.
The size of the test section was critical, and the 
necessity of assessing the opposing requirements of high heat flux, 
minimum thermal stress and limited power available, led to the use 
of a short, thin walled, test section tube. The use of direct 
current for heating was indicated, as alternating current does not 
give a uniform heat flux with a thin walled tube. (39).
The electrical connectors were originally smaller than 
those indicated in Figure and were fabricated of high 
conductivity copper. It was found that local heating of the clamps 
occurred due to the formation of a copper oxide coating with an 
accompanying sharp increase in electrical resistance. This local 
heating of the clamps caused burnout of the test section on two 
occasions. The - clamps were initially modified by doubling their 
size, and further improved by fabricating the whole assembly of 
brass (3&) ♦ Wo further corrosion or overheating occurred after 
substitution of the brass clamps.
The guard heaters were not installed initially on the 
test section, but preliminary work indicated that the wall 
thermocouples were giving temperatures well below those expected. 
The guard heaters were then installed to rectify the discrepancy, 
and good agreement with non - boiling correlations was obtained.
Originally, the wall thermocouples were placed directly 
on the tube wall, but the heating current had a large random
-73-
effect on the thermocouple e.m.f,'s. The layer of 0.001 in. 
thickness of mica eliminated this, without affecting the readings*
2. Preliminary Experiments.
a) The Effect of Guard Heaters.
The guard heaters, which compensated for a marked 
heat loss from the thermocouples, enabled a considerably higher 
and more correct value for the wall temperature to be obtained.
The results are shown in Table 63 in the appendix.
b) Voltage drop Across Tube.
The voltage drop was measured at intervals along the tube 
length and the variation found to be linear, thus the assumption 
of uniform heat flux was verified. Voltage drop measurements 
were made across the total test section tube length, and across 
the two clamps at regular intervals during the period of 
experimentation- to determine whether the resistance of the clamps 
had increased. The results of these experiments are given in 
Table 64- in the appendix. It may be seen that the electrical 
resistance of the clamps is not measurable, and the total voltage 
drop measurements were subsequently made between the clamps for 
convenience.
A small voltage drop occurred along the busbars and 
connectors.
c) Calibration of Thermocouples.
The thermocouples for wall temperature measurement were 
cut from a single length of twin wire cable to ensure similar 
characteristics for each.
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One thermocouple from the ten used in wall and lagging
temperature measurement was selected, and calibrated extensively
over the whole range of temperature involved. The calibration was
*
performed in a muffle furnace, using precision I-.P. thermometers. 
The thermocouple and thermometer were placed in a silica glass 
tube, and positioned in the centre of the furnace. Steady 
conditions were obtained before readings of temperature and 
thermocouple e.m.f. were noted.(Graph B in the appendix).
The remaining thermocouples were not calibrated as 
extensively, but were checked against the calibrated thermocouple 
at several temperatures covering the whole range to 700 °F* No 
appreciable difference was found in the thermocouple e.m.f.'s.
The water inlet and outlet thermocouples were of 
different wire thickness, but their e.m.f.'s were also found to 
agree with the. calibrated thermocouple.
An additional check was made when the thermocouples were
placed in position on the apparatus. Using the test section for
heating, water was pumped round the loop. For several values of
increasing water temperature, the generator was switched off, and
the m t e r  pumped round, with ..no heating*. After several .jmiuute a, the
pump was switched off, and further time allowed for the wall
temperature to reach equilibrium with the water. Headings were
taken from all wall thermocouples, as well as water inlet and
outlet thermocouples. It may be seen from the results of these 
*
Institute of Petroleum
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tests that all the thermocouples indicate the same temperature, 
demonstrating that they could all he expected to behave as the 
calibrated thermocouple^ Table 65 in the appendix).
The wall thermocouples were not affected by the layer 
of mica on which they were situated,
d) Winkler Determination of Air in Water.
The standard Winkler analysis was used to determine 
the amount of oxygeh, and therefore the amount of air, in the 
water used in the experiments.
In this method, manganous hydroxide in alkaline solution 
is quickly oxidised by dissolved oxygen. The oxidised manganous 
hydroxide on acidification in the presence of iodide liberates 
an amount of iodine equivalent to the dissolved oxygen initially 
present; this is determined by titration with thiosulphate.
Samples of water were collected at the pump vent valve 
into a narrow necked flask, of known volume. Water was led to the 
bottom of the flask and allowed to overflow for one minute, before 
stoppering with the exclusion of air. Initially, and periodically, 
tests were made to ensure no interfering substances, such as 
ferrous and nitrite salts, were present; on no occasion were they 
found. To the collected sample was added 2 ml. of manganous 
sulphate solution followed by 3 ml* of alkaline potassium iodide 
solution well below the liquid surface.
After vigorous shaking, the precipitate was allowed to 
settle, and 1 ml. of concentrated sulphuric acid was slowly added,
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the sample being again mixed. The precipitate dissolved liberating 
free iodine which was titrated with sodium thiosulphate, using 
starch as an indicator.
Typical results are shown in the appendix, together 
with a sample calculation.
The above procedure indicated that attempts to degas 
the water using the pressure reservoir as a boiling vessel open 
to the atmosphere had no significant effect if the water used 
was freshly double distilled.
e) Calibration of Voltmeter, Ammeter and Shunt.
The direct current measuring instruments were checked 
to ensure that they conformed to the precision standard. The 
accuracy of the Ammeter was given as 0.5% for full scale deflection, 
and that of the Voltmeter 0.3% for full scale deflection* Both 
instruments were found to be within 0.25% accuracy for full scale 
deflection. The resistance of the 2000 amp Shunt was measured 
using a Kelvin Bridge. The shunt was to give a 75 millivolt drop 
at 2000 amps.
-3Measured resistance = 3*76 x 10
-5
Calculated resistance = 75 = 3*75 x 10
1000 x 2000
Error = 0.26%
f) Maximum Generator Output.
Suns at 15*5 and 16*5 kilowatts respectively were made,
and included in results, but it was found that 13*5 kilowatts was
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the maximum power that could be obtained for every run, due to the 
increase in tube resistance and the generator ??tiringn.
g) Calibration of Orifice Meter.
The orifice meter was calibrated in position with water 
supplied from the mains to the pump. For each orifice, the gauge 
reading was noted for a given water flow rate, which was measured 
by direct weighing with a bucket and stopwatch* The water 
temperature was noted to enable a correction to be applied for 
different water temperatures* The calibration curves are shown in 
Graph A in the appendix. As a further check, the orifice plates 
were recalibrated before removal from the apparatus, and in each 
qase gave an identical curve.
A test on the differential meter itself showed that it 
read + 1% at full scale deflection, but this did not affect the 
flow rate calibration.
h) Cavitation and Instabilities.
Instabilities which occurred below pressures of 65 
p.s.i.g. caused burnout of the tube in preliminary runs, and for 
this reason no data was collected at pressure levels below 100 
p.s.i.g. Considerable noise was audible in the control valve, and 
the pipework bend prior to the test section below 65 p.s.i.g., and 
there may have been cavitation in the flow at these positions. No 
other definite cause of this unstable operation was discovered, and 
this region of pressure, i.e. 15 - 65 p.s.i.g. was avoided at“all 
times.
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CHAPTER V.
E X P E R I M E N T A L  P R O G R A M M E
Experiments were conducted to investigate the effect of 
pressure, velocity, and heat flux, on the heat transfer rate in 
subcooled boiling* For each set of the above variables, the heat 
transfer rate is also dependent on the water temperature. Sixty 
four experimental runs were made, within the range as detailed 
below:
Pressure 100 - 550 p.s.i.g.
Velocity 6.5 - 29*0 ft/sec.
p
Iieat flux 200,000 - 800,000 Btu/hr.ft .
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For each setting of pressure, velocity and heat flux, 
the water temperature was raised in steps, from 100°F to within 
approximately 15°F of the saturation temperature, and then 
gradually reduced in similar steps. It was decided to adjust the 
water temperature between each reading rather than the velocity 
or the heat flux, as this was the simplest and most controllable 
variable experimentally.
The following measurements were made at the test
section:-
1. Static Pressure 
2* Water Flow Rate
3* Power Input, i.e. Voltage and Current
4-. Water inlet and Outlet Temperatures • •
5* Wall Temperature at Eight different points 
6. Guard Heater and Lagging Temperatures
There, is a slight ageing effect covering the time of 
experimentation, otherwise the order of experimental runs is of 
no importance. The full range of pressure and heat flux was 
completed for each flow rate in turn*
Experimental Procedure.
The test loop and pressure reservoir were filled with 
freshly double - distilled water to keep impurities and air 
content to a minimum. The safety valve was removed, and water 
allowed to fill the system with the vent valve on top of the pump 
open to allow any air present to escape. The capacity of the test
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loop and pump was 10 litres, and that of th© reservoir 17-J- litres*
The safety valve was replaced, and the pressure 
controller set at the desired pressure level. The two heaters were 
switched on, and the pressure allowed to rise to the operating 
level. The heater connected to the controller was sufficient to 
compensate for heat losses, the other heater being switched off. 
After turning on cooling water to the pump and cooler, the pump 
was switched on and any air which had not been expelled was 
vented at the pump vent valve. It was also essential to vent the 
lines to the orifice meter gauge, as the presence of small air 
bubbles led to incorrect readings.
The water flow rate was adjusted by the control valve 
to the desired value with the cooler bypass closed. The generator 
was switched on with both control resistances fully in circuit; 
over a period of several minutes the power to the test section 
was raised by adjustment of the control resistances until the 
desired value of heat flux was reached. The circulating water 
temperature was raised to the value of the first reading by 
adjustment of the cooler bypass valves. The bypass was fully 
opened until the power input at the test section had raised the 
water temperature to the bulk temperature required, the valve 
position then being adjusted until the ratio of flow rate through 
the cooler and bypass compensated for the input at the test 
section, the test section inlet temperature then remaining 
constant. The guard heaters to compensate for heat loss from the
test section to the atmosphere were switched on, and the constant f|
temperature zone created. It was assumed that the wall temperatures |
were correct when the thermocouples in the lagging were reading j
\
the same as the average wall temperature under each heater. The [|
input to these heaters was adjusted using the variable • 1
transformers, and was of the order of 10 - 15 watts for each 
heater* A period of at least five minutes was allowed to ensure 
that steady conditions had been attained after final adjustments 
of controls. Instrument readings were then taken, and a set of
• I
data noted. j]
i:
The cooler bypass was opened slightly to allow the [.
Ij'
water temperature to rise. When it had reached the desired value, J
the valve was again adjusted to maintain a constant test section 
inlet temperature. The test section heaters were then adjusted.
Due to increase in tube resistance with increasing wall temperature, 
it was necessary to adjust the input voltage to give a constant 
heat flux for each reading. Bedause of a decrease in the water 
density, a small alteration in the orifice gauge reading occurred 
as the water temperature increased. For convenience, a constant 
reading on the gauge was maintained and a correction applied to 
the results.
After steady conditions were attained, a further set 
of readings was taken. The procedure was repeated for specific 
increases of water temperature only to within approximately 
15°F of the saturation temperature at the operating pressure, to
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ensure■that net boiling or bumout did not occur- Readings were 
then taken for decreasing water temperatures. Each run, i.e. each 
set of readings for increasing and decreasing water temperatures, 
comprised 20 - 30 single sets of data, the whole process taking 
from 3 - 7  hours to complete,' depending on the variables concerned 
To give a constant test section inlet water temperature at high 
velocities, considerable time had to be given to adjustment of 
the cooler bypass valve. At low heat fluxes, where the water 
temperature was raised using the test section as a heater, a 
considerable time elapsed before the required rise in temperature 
had been attained.
The pressure reservoir had to be refilled after 
approximately every six runs, due to small leaks, venting from the 
pump to ensure that no entrapped air was present, and for Winkler 
analysis which was performed regularly. The fact that the vessel 
was empty was indicated by static pressure oscillations and rise 
in the temperature of the reservoip heater. To shut the apparatus 
down, the generator and all heaters were switched off, and the
C.I
cooler bypass opone-d’» The pump was switched off only when the 
water had cooled the test section below the saturation temperature 
This was to ensure that no boiling occurred in static water.
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Exrperimental Errors.
During measurement of the experimental variables, two 
types of error may occur.
1. Systematic Errors.
These arise when instrument readings, which may be
consistently high or low, must be accepted as correct. This type
of error may have arisen in the case of the measured flow rate.
The orifice meter was calibrated by means of a bucket and stopwatch,
and water, which was supplied from the mains, was circulated by
the pump. During experimental runs, the supply of water from the
mains to the pump was disconnected, water being pumped round the
pipework loop only. It was noticed that the zero reading indicated
on the gauge varied slightly from the calibrated value when the
|
loop was being used to collect data. A systematic error of - 1% 
may therefore have been present.
Systematic errors were considered negligable in 
comparison with random errors for all other instruments.
2. Random Errors.
These may occur due to variations in the nominal setting 
of a variable, or through inaccuracies of human judgement. They 
arise in the measurement of pressure, temperature, flow rate and 
heat flux. The system static pressure in the apparatus was 
determined by means of a 10 ins. dial gauge, with divisions of 
20 p.s.i. However, the maximum total deviation from the stated 
nominal pressures i£ definitely less than - 2 p.s.i., as such
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deviations were immediately recognisable, and could be instantly
corrected. The pressure controller could be adjusted so that no
discernable pressure variation was observed, and pressure readings
+ / 2are in all probability accurate to within - 1 lb/in . No systematic 
errors were detected in the thermocouple - potentiometer 
circuits, and a random error of i 1% was considered representative. 
This - 1% is caused by calibration errors and instrument 
limitations.
The test section length and diameter are subject to a 
random variation of - 0.5%; the length was set as accurately as 
possible at six inches, and was within the above limit. An
4 - /observed non - uniformity of - 2% of tube wall thickness was 
ignored in calculations, as local voltage drop and current 
variations tend to produce a uniform heat flux in spite of wall 
thickness variations.
Difficulty in maintaining a steady reading caused 
deviations from the nominal flow rate. The orifice differential 
gauge needle tended to oscillate - 1% at readings greater than 
50 ins. water, causing an error of similar magnitude in the 
nominal flow rate.
Random errors in heat flux measurement are less than 
0 .5%, as both instruments could be read with accuracy.
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Summary of Errors*
Systematic error on mass velocity + 1.0 %
Random t! !? mass velocity + 1.0 %
ft !f pressure + 1 lb/in'
?! t? II temperatures + 1.0 %
fl tf I! length, diameter
+
0.5 %
r? 1! II power + 0.5 %
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CHAPTER VI.
R E S U L T S
Sixty four experimental runs were carried out, and the 
results obtained from each of these are shown in the appendix.
Each run comprised twenty to thirty sets of data, and a graphical 
summary of a representative sample of the results is shown in 
Graphs 6» 7 &nd 8.
In the tables of results, six wall temperature readings 
only are recorded in the majority of cases. During the first run, 
only four thermocouples were installed to record wall temperature, 
this occurring in Run 1, but this number was doubled for the
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remaining experiments. The six readings recorded in the appendix 
are those taken from the centre six thermocouples, those 
situated at the top and the bottom of the test section being 
disregarded. In every case, the bottom thermocouple was not under 
the auxiliary guard heater, and the reading observed was always 
too low to be of any practical value. In certain runs, where the 
top thermocouple was under the shield, a correct temperature 
reading was obtained. In these runs, the temperature reading was 
included in the calculations of average wall temperature, and 
this accounts for the small discrepancies which occur in some 
cases in the tables of results between the wall average temperature 
quoted and that calculated from the six temperature readings 
shown *
p
For a heat flux of 225,000 Btu/ hr.ft , it was not 
possible to obtain experimental readings at pressures exceeding 
200 p.s.i.,.as in these cases heat loss from the circulating water 
to the atmosphere became equal to the heat input at the test 
section, as the subcooling decreased.
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SAMPLE CALCULATION.
The results from run no. 5 9 will be used to 
illustrate the method of calculation.
Water physical properties shown in Graphs 1 - 4- (35)*
Data from experiment 59.32P- 
Pressure = 530 p.s.i.g.
Orifice Differential Reading * 53 ins. water
Orifice = 0,561 in. 5. 89*9 lb/min. at calibration temperature
Water inlet temperature = 4-52.1 °F
Water outlet temperature= 4-58.9 °F
Amps = 1,193
Volts = 9.00
Outside wall temperatures 1. 554-*0°F 4-. 557*7°
2. 554-.7°F 5* 556.8°
3* 554-.5°F 6. 552.5°
From the above it may be deduced
= 455-5°F
Subcooling = T - Tb = 479-7 - 4-55*5 = 24.2°F
Average outside wall temperature = 553*0°F
Calculation of Heat Flux.
Volts = 9*00
Amps = 1,195
q/A = KW x 3600 x 144-
-! aht 1.0551
De
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y 
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t
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Graph 2. Viscosity vs Temperature fo r w ate r
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1 Conductivity vs Temperature for water
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GrQph4. Specific Heat vs Temperature for water
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where......
KW = volts x amps
2i^ HT s= area for heat transfer in.
= it D . L *
= it x 0.4-6 x 6 
= 8.671 in.2
q/A s = 9.00 x 1195 x 3600 x 144 = 610,000
8.671 x 1.0531 Btu/hr.ft2 .
Calculation of Flow Rate.
A constant value of differential pressure was 
maintained for each run. Thus, a correction to the calibrated
flow rate was needed to give the correct flow rate.
For an orifice M acjgh^
where...... M = mass flow rate
p = density
h = pressure drop
If subscript 1 = calibrated value and temperature
If subscript 2 = operating value and temperature
and for constant h,
m 2 = Ml v r 2
■ A  
s/^ 2
Therefore actual flow rate = calibrated flow rate x
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= 62*34 at calibration temperature.
x
Using water inlet temperature, - 51*50 lb/ft at water
temperature at orifice,
Tnerefore actual flow rate a 89*9 v/51.5 1*38 lb/sec.
60 x 7.896
Determination of Temperature Drop through Tube Wall*
Krieth and Summerfield (6) (38) have derived an equation
for the temperature drop through an electrically resistance
heated stainless steel tube. The equation has been simplified by
McAdams et al (5)» assuming uniform heat generation, constant
thermal conductivity, and constant electrical resistivity, along
the length of the tube, both radially and axially.
In practice, there is a temperature gradient both
axially and radially, but the error produced by this in the value
of is negligable, as the temperature gradients involved
with a short tube are small and have not been taken into account.
The approximate form of this equation is
2
ATW = qA •kw
n r-1 1 -i „
2 ~ 2 2 n r.r — r. 1
W
q x 144 
% x 0.46 x 6
a q x 46.20 
kw
0.23
k x 12w
0.23'
0.252 - 0.232
In 0,23
0.23
where...... q is in kilowatts v
k thermal conductivity of wall given by Graph 9 (37)* 
w
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Therefore, /\ - IQ »?8 x, 46.20 _
Average inside tube wall temperature = 555*0 - 48*9 = 506.1°F 
Heat Balance.
A heat balance was calculated for each set of data, 
and in general the agreement was within - 3%*
Heat Input Electrically = KW x 0.948 Btu/sec
: = IO.76 x 0.948 Btu/sec
= 10,20 Btu/sec.
Heat Input to Water = lb/sec x c x A
a I.36 x 1.101 x 6.8 
a 10.18 Btu/sec
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Reduction of Data
Non - Boiling Data^
For all data where the value of A ^sat ^  *e * waH
temperature - saturation temperature) was negative, and therefore 
there was no possibility of the occurrence of boiling, a graph 
was drawn of
JTT vs Re 
fcL
where......
JH = Nu Pr~^ 0
The non - boiling data was correlated using the equation....
Nu = 0.082 Re°*7 Pr^ 0
or... stp A  0.082 0 °*1Z|’
Re^*^ _____(Graph 5)
2 Boiling Dat^a^
As explained in the section on theoretical considerations,
it is thought probable that the boiling data can be expressed in
a similar fashion to that for non - boiling, with the exponents
on the Reynolds Number and Prandtl Number the same for each case.
To determine the exponent on the Reynolds Number, a
graph was drawn for St vs Re for constant values of pressure
and temperature, with parameter q/A •
XG
For each graph, a limited number of points only were 
available, and it was therefore difficult to assess the correct 
value of the exponent on the Reynolds Number. However, from a
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typical selection of results illustrated in Graph 10', it may he 
seen that a probable value for this exponent lies between -0.2 
and -0,3, i.e., the same as that given for non - boiling data 
for the usual recommended equations, and the value obtained from 
this experimental work. -
As previously explained, the exponent on the Prandtl 
Humber cannot be determined from the data of this work, and it 
will therefore be taken as —J.
By introducing 0 0-14 ^nto the final equation 
derived by dimensional analysis, it may be seen that data may be 
correlated using an equation in the form..•
Stb F
St . nb
where....
fq/A'g  I j f r u . . Ill L .
L A g
'sub Z A'
C - J
Stnh = F (tie , Pr , Jf)
with the exponents on each group derived from non - boiling data.
For the equivalent non - boiling Stanton Number for the
13
run 39 *14, 
St
"b
|A =
W
He = DG = 
^b
0.082
0.27
0.26
.14 ,3 -0.3 „ -fRe Pr
0 l’^038 0°a 4 1.005
0.46 X  3600 X 1.36 = 602,000
12 x 0.001134 x 0.27
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where
Re0,3 = 53-9
Pr = 1.101 x 0.270 ~ 0.7991
0.372
Pr? = 0.861
St . nb
0*082 Re ^ pr“l 0 0.14
0.082 X 1 v -j ‘c T r  x ~.v.t x 1.003
53.9 0T861
0^001776
St, = _hb G c
h - 5A  
P
A  T ■ " ' a ■ T . - T,*-*■ wi av b
= 306.1 - 455*3
= 30.6 °F
St = 610,000 x 0.001154 = 0.
b 30.6 x 1.36 x 3600 x 1.101
St,
7T~- = 0.002581 = 1.453
0 nb 0.001776
Calculation of q/A
For p = 550 p.s.i.g.
A  = 740.5 Btu/lb
—  610,000 x 0.001154 = 0.000194
X G 740.5 X 1.36 x 3600
002581
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Calculation o f A  Tsub c
A
A  Tsub c
A
Calculation of Z
X C
24.2 x 1.101 = 0.0361
740.5
P1d —  d T
P sat
Z = . - V- X = ------
X
d P
P1 d —
pv
dT . sat
d P
To ensure that values given for Z and X were accurate, they were 
determined by two separate methods, the values then being 
compared. Graphs were drawn of....
P1 '—  vs P
pv
P vs T .sat
and values of Z and X then read directly from the tangents drawn 
on these graphs. Also, the above graphs were drawn using 
logarithmic co-ordinates, and it was found that over the pressure 
range used, a straight line could be drawn to give...
KSI 3.
™  - 22,000 p~°*924 " - r f
P.
T * -  130.5 P ° 4206 S
3 3 . ^
* ~ list,
-  K2
f  =fcll.4503
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Values of X and Z were averaged from the two methods to give 
the figures below.
Pressure p.s.i.g. X z Z/X
100 0.696 2.222 3^191
200 0.399 0.564- 1.4-14-
250 0.334 O .362 I.O83
. 300 0.290 0.252 0.870
350 0,257 O.I85 0.721
400 0,231 0.142 0.615
550 0.180 0.075 0.4-16
For Run 59.S ,
A  _ 0.416 X 740 .jj _ 279<g
X o 1.101
To determine the exponent on the group q/A , graphs were drawn of
St A \
to vs q/A for constant values of ^su]3 c and Z A
Stnb . A G   A ---  X 0
as both groups are only dependent on pressure and subcooling,
these variables were used as parameters for all the data. Typical
Graphs (11 and 12) are shown, where it may be seen that a slope of
0.7 is applicable in each case.
To determine the exponent on the term Z A , graphs of
X c
SS  z A
Stnb-aAT°-7 X e
L a g J
vs tt—  were plotted for various values
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of ^  Tsub C Lines of constant sub were found to
x >.
have a slope of -0.08, a typical selection of data being
illustrated in Graph 13* The exponent of 
by plotting
A Tsub was determined
Stb
Z A
X c
0.08J
Stnb *l / £
\ g4
0.70
vs A *sub
X
and a slope of -0.35 correlated the data most accurately, as 
illustrated in Graph 14* Thus the final correlation was plotted,...
St,
Stnb
vs
If— <1
q/A
o.?o -0.0 8 *^Tsub °
1>GJ X ct- J I >  -
>0.35
as shown in Graph 13* The slope is given as 1.0, and intercept 
14-1, giving a final correlation of
St,
Stnb
141 q/A
0.70
z A -0.08 [*^Tsub °1
_ A G ^ X cym •* * xij*. r* —
-0.35
-102-
103
-<3
Os­
in
<3
CX
o»
»inco Tin
104-
jo
Q.
Clin
in
Gl .
u.
CL
jQ
inin<l CL
C7>
u
105
C7>
in
CL
Imm inincm cm co
A
T
su
b 
(°
F)
106
cr
~u
C L
in
( d 0 ^ j A j i D n p u o o  | D u u a i j i
W
all
 
Te
m
pe
ra
tu
re
 
(°
F
)
■ 4.
\ A
\A
V*
, aoV»>'5
GR
AP
H 
II
C
or
re
la
tio
n 
of 
Da
ta
 
to 
De
te
rm
in
e 
Ef
fe
ct
 
of 
"/A
 
■
-108-
a. cl a.
L.
t-
Q. <3
CO ICO
-109-
<y>
no
>0
m
•nr»
05
oinin
(_ L_
O) ICO
aio
00
<3
Os
in V*
r-s
o«
>o
sO
(U
in
l/S
Ill
< 3
< 3
in
co
112
** " 
,••• •
CL
CO JlO
113
in
coCO
o»
Q.
L.*«—
Ll!
a.
(J0 > *dsj- v
-114-
CHAPTER VII.
D I S C U S S I O N  O F  R E S U L T S
The data derived from the experimental readings was 
plotted on graphs of ^  ^ vs ^  ^sub ^0r eac^ Pressure,
velocity and heat flux* This type of representation permits a 
much clearer and more accurate method of demonstrating the effects 
of other variables. Using linear co-ordinates, data taken from 
experimental results is illustrated in Graphs 6, 7 and 8.
In Graph 6, it may be seen that the excess temperature 
at a given value of subcooling rises, and the initiation of 
boiling occurs at a given value of subcooling for increasing heat
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flu x. This is as expected, although it may be seen that a very 
large increase in heat flux can be obtained with only a 
comparatively small (7°F) rise in the wall temperature. This 
clearly illustrates the possible importance of this method of 
heat transfer, where the wall temperature can be maintained at an 
almost constant value for a large range of heat flux.
Graph 7 illustrates that a constant wall temperature is 
attained for fully developed boiling, independent of velocity# The 
initiation of boiling is delayed with increasing velocity, until 
a lower value of subcooling is reached.
Keeping all other variables constant, the effect of 
pressure is shown in Graph 8. With increasing pressure, the value 
T^a  ^ required to maintain boiling on the surface is lowered. 
This may be expected, as the volume of vapour present at higher 
pressure is less, and the area for heat transfer to the liquid 
phase is increased.
The above results are comparable with those expected 
from a consideration of the bubble boundary layer adjacent to the 
heated surface. An increase in velocity or subcooling led to a 
decrease in bubble lifetime, frequency and radius, further leading 
to a decrease in turbulence and heat transfer rates.
The variation of liquid density with temperature 
combined with a constant differential pressure drop for each nun 
leads to a slight variation in nominal flow rate over the range of 
subcooling illustrated in the graphs, but this is not considered
of A
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of sufficient magnitude to invalidate the constant velocity
' i
assumption indicated on the graphs.
Two experimental tubes were employed to collect data for 
this work, the first of these being used in runs 1 - 14 at which 
point burnout occurred, due to local heating at the clamps. A 
new test section tube was then installed, and from runs 13, (Tube 1), 
and 134, (Tube 2), which are illustrated in Graph 16, it may be 
seen that the new tube initially displayed a marked increase in 
heat transfer coefficients.
It was found that after a relatively short period of time, 
the second tube yielded equivalent results to the first tube. It 
would appear, then, that the ageing effect on the tube surface was 
limited to :the first two or three hours of maintained boiling 
after installation.
Although a further slight ageing effect was observed, a 
check carried out after the final experiments found this to be 
of negligable value, and data is therefore comparable for all 
runs, taken from both tubes, with the exception of runs 12A, 13A 
and 14A.
On inspection of the test section tube after completion 
of the final runs, it was found to be completely clean.
Distilled water was used throughout all experiments, and 
Winkler analyses to determine dissolved air content showed values 
varying between O .98 and 1.82 ml air / litre water. No discernable 
effect of the variation of dissolved air content was observed, the
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above values representing the extremes*
The non - boiling results were correlated using a form 
of the Sieder and Tate (45) equation with slightly different value 
of the proportionality constant and the exponent on the Reynolds 
number. A deviation at low values of flow rate, also noted by 
Thom (2.2.), was observed, although the usual correlation of Sieder 
and Tabe hold good for higher velocities. All points lay between 
- 20% of the given correlation, the more usual correlation also 
being indicated in Graph 5«
The deviation from the usual type of equation could have 
been due to the small length/diameter ratio (l/d = 12) having 
an effect at low velocities.
All experimental data for boiling exhibited a hysteresis 
effect which was dependent on an increase or decrease in the
water temperature. The effect is illustrated in Graphs 6, 7 &ud 8.
It was found that the effect was dependent on velocity 
and heat flux, a larger loop being obtained for higher values of
"£1t>ys. ^ at—ci U w « j -  va.fu«s *>1? \/-«foc-»*ty ...
these variablesi In such cases, the wall temperature exhibited 
differing values of A  T&at o;f UP 15°F, for decreasing or 
increasing subcooling. No effect of pressure was discernable, as 
illustrated in Graph 8, where the hysteresis loops are 
approximately the same size for each pressure.
If the water temperature was increased to a value of 
on the upper part of the curve, it was possible, by
introducing a momentary surge of power, to displace the value of
-118-
/\ T to the corresponding lower value on the hysteresis loop.
Once the lower section of the hysteresis loop had been 
attained, it was possible to increase and decrease the value of 
water temperature along this line. If the water temperature was 
decreased to such a value that the wall temperature fell below 
the saturation temperature under a given set of conditions, and 
thus ensuring boiling had ceased, then an immediate increase in 
water temperature again led to the upper curve being followed.
The effect supports the theory that nucleation is due to 
vapour or gas entrapped in cavities. The addition of extra energy 
is required, as the water temperature is increased, to activate 
new sites. These sites remain active, and thus a lower temperature 
difference is required to accomodate the same heat flux with 
decreasing water temperature.
Uneven activation of the surface was apparent in several 
runs, where the expected constant wall temperature for boiling 
was not.attained. After following the upper portion of the 
hysteresis loop, it was found that for decreasing water 
temperature, part of the tube wall would again follow the upper 
half of the loop, and a small momentary power input was required 
to give a constant wall temperature along its length. This 
occurred only at the two higher water velocities* which suggests 
that some of the nucleation cavities could be deactivated under 
conditions of high mass liquid flow rate.
It would be expected that the effect is dependent on the
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surface condition of the tube, but both test sections being cut 
from the same length of tube, this was not investigated.
A correlation has been proposed to predict forced 
convection subcooled boiling with water. This has been deduced from 
experimental readings over a wide range of variables. The 
experimental results have been expressed as a ratio of the Stanton 
Number with boiling to that given for non - boiling, and with 
the addition of three dimensionless groups. As only one fluid, 
water, was used in the experimental work undertaken, it has not 
been possible to definitely ascertain the exponent on the Prandtl 
Number, and for this reason, the conventional non - boiling 
value has been selected. In order to test the applicability of 
the correlation to all fluids, and to check the exponent of the 
Prandtl Number, data for liquid ammonia (46) was calculated for 
the correlation. The results are shown in the following table, 
and illustrate that the selected value of the Prandtl Number 
exponent appears to be of the right order, although further data 
is required to substantiate this value.
A graphical determination of the exponent on the 
Reynolds Number shows this to be similar to that given for non - 
boiling conditions, (Graph 10), and by comparison, it would be 
expected that the Prandtl Number exponent would also behave in 
a similar fashion.
An attempt to justify the effects of the. two groups 
being the same for each mode of heat transfer from a theoretical
-.120-
Comparison of Liquid Ammonia Data with Correlation for Water.
St,b Iy • 1JL ammonia Yi water % DifferenceSt , nb
llo^ 0.00913 0I0074-5 + 22.5
1.48 O.OII3O 0.01040 + 8^7
1.70 0.01380 0*01230 + 12.2
2*57 0^02030 0.02060 - 1.5
4*93 0.03310 0103530 - 0.6
' _  r a A 0 -7 c)~°'55 A r ° - ° 8
ammonia G ^  X c
Calculated from Ref* (4-6)
= (aA)0-7 (i-A.)~0,08
water A G ^ X c
From correlation of data for water in this work.
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point of view was made, but the resulting’ arguments in favour of 
this are by no means conclusive. In addition, it must be 
remembered that the non - boiling exponents are, in any case, 
purely empirical in nature.
The non - boiling exponents have been used by a number 
of workers to successfully correlate boiling data for a number 
of fluids. (24) (19) (41) (42).
As shown previously, the dimensionless groups in the 
correlation have a physical significance, directly concerned with 
the boiling process. The term incorporating heat flux has been 
employed in the investigations of several workers, and the 
exponent has been found to be approximately 0.70 for both forced 
convection and pool boiling. (16) (19) (42).
The pressure dependence term has not previously been 
used quantitavely in the correlation of experimental data. This 
group is thought to represent the effect of pressure in the 
process and the large variation which can occur in the value of 
the group for different fluids is compensated for by the low 
value of the exponent.
The dimensionless group incorporating the value of 
subcooling limits the application of the correlation to 
subcooled boiling only. For saturated boiling, this term is 
equal to zero, thus invalidating the equation for this process.
On comparison of results for water taken from Rohsenow 
and Clark(9) to extend the pressure range of the correlation, it
p + /
was found that data for 2,000 lb/in agreed to within - 20%.
Data from Papell(l9) and McAdams (5) at W- and §©“ lb/in 
respectively showed a slightly larger scatter, i.e. - 30%.
The final correlation of data was found to be accurate 
to within £ 20%. A considerable portion of the spread of data 
may be attributed to the hysteresis effect, which was found to 
be of some importance.
The following table demonstrates the value of 
the introduction of boiling heat transfer, where data has 
been selected to illustrate the effect of boiling on the 
heat transfer rate,,
Run No
j h^ (Btu/hr0ft^ °p)
[ h , (Btu/hr,ft^ °p)nb
b_
nb
V (ft/sec) exp ' ' '
nb
A T (°p)exp
nb {
2 8 , 1 6 3 8 . 1 2 6 2 . 1 5
1 5 , 7 0 0 9 , 2 3 0 1 2 , 4 0 0
6,1+50 3 , 4 2 5 3 , 4 7 5
.
2,1+ 2 . 7 3 . 6
1 6 , 2 6 . 5 6 . 5
57ok 2 7 . 3 4 0 . 3
U 8 , 9 6 5 . 5 4 8 . 8
120 1 7 6 1 7 4 i
The experimental velocity with boiling and the 
velocity that would be needed without boiling to attain 
an equivalent heat transfer coefficient under the same 
conditions of heat flux, temperature differonce and bulk 
temperature are illustrated. It may bo soon that the non­
boiling velocity would, in one case, have to be more than 
six times greater than the velocity with boiling conditions and
would require a greatly increased power input.
Similarly, a comparison may be drawn between the
experimental temperature difference with boiling, to the
temperature difference required under non-boiling conditions
for identical values of heat flux, velocity and bulk
temperature. Therefore, for an identical bulk temperature,
the heat transfer surface must be at a considerably higher
temperature to give a comparable heat transfer coefficient,
1 The ratio of the boiling heat transfer coefficient
h.
to that predicted by the non^boiling equation (r—) could be
nb
increased up to a value of l+, but has been limited in these 
experiments by the heating facilities available for the test 
section. Values of this ratio of up to 10 have been obtained 
by other workers, under suitable conditions where the power 
supply could be further increased beyond that available in 
this work, (10) (19) (1+6),
The point of incipient boiling is defined by the
stb
value of -^r— = 1 taken from G-raph 15, Beyond this point
nb
the normal forced convection equation is no longer 
applicable, and the boiling equation should therefore be 
employed.
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S U M M A R Y  A N D  C O N C L U S I O N S
The literature survey indicated that an investigation 
into forced convection subcooled boiling of water in the pressure 
range 100 - 600 p.s.i. would be of value, as this range is 
sparsely represented in previous work. Although the range is said 
to be covered by correlations produced by other workers operating 
outside this pressure range, data has not been collected to any 
great extent. (Diagram l).
An apparatus was constructed consisting of a pipework 
loop with a test section 6 ins. in length, of 0.500 in. outside
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diameter and 0.020 in. thick, heated by direct current. The water 
passing through the test section was subjected to boiling with 
the water temperature below the saturation temperature. The non - 
boiling results were correlated using the equation
the complete boiling process, and thus all correlations are 
empirical in nature. Hoxvever, certain properties of the system 
are known to be of importance, and a dimensional analysis of 
these properties produced a set of dimensionless groups which 
have been used to correlate the data.
range of variables was covered in the experimental work* It was 
found that the results would be correlated using the equation
on the Prandtl Number was chosen to enable the ratio of Stanton 
Numbers to be employed.
its application to water only, although a comparison with data 
for liquid ammonia (46) demonstrates the probability that it will 
also be applicable to other fluids.
St Pr3'
2. 0.082 0
At present, there is no theoretical model to describe
To determine the exponent on each group, a complete
St
Stb
nb
Because only one fluid was used, a probable exponent
The above correlation is therefore strictly limited in
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A hysteresis effect was obGoarvssd n.w the collection ol
data, and it was found that by decreasing the subcooling a greater 
excess temperature was required than that to maintain the same 
heat flux for increasing subcooling’. This effect could alter the 
excess temperature by up to 30% in a- set of readings, depending 
on an increase or decrease in subcooling*
From the correlation, the criterion put forward for 
Stincipient boiling is b = 1.
Therefore from experimental data
0.0071
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S C O P E '  F O R  F U R T H E R  W O R K
The previous research work may be applied to determine 
heat transfer coefficients in forced convection subcooled boiling 
with water.
The application of the correlation is, strictly speaking, 
limited to water only, and an experimental investigation using 
several other fluids over a comparable range of other variables 
would ascertain if the correlation presented here would be 
applicable to other fluids, as seems likely.
A wider range of variables could be examined using a
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liquid of lower boiling point than water, for example, on of the 
Freon refrigerants (Freon 12). The use of liquids such as diphenyl 
or terphenyl would be advantageous, as there is no data available 
for these high temperature heat transfer media fluids. Similarly, 
no work has been undertaken with systems incorporating more than 
one fluid, and as most industrial applications of boiling heat 
transfer are not with pure fluids, it would be of interest to 
investigate liquids with two or more components or with a 
suspended solid content.
Further investigations with water could be initiated to 
determine if there is an effect of tube diameter on the heat 
transfer coefficients, and also the effect of trace impurities or 
solutions on corrosion and scaling of the heat transfer surface,
The apparatus could be modified to enable a photographic 
study to be undertaken, and, a programme might be introduced to 
elucidate some of the more fundamental aspects of the boiling 
process.
The investigation of hydrodynamic instabilities would 
be of interest as there does not appear to be any simple criteria 
for the oscillation in flow rate that may occur under certain 
pressure drop conditions at low pressures, that often lead to 
burnout.
It is hoped to apply the heat transfer coefficients 
measured here to the design of evaporators and coolers in general 
and forced circulation reboilers, steaming economisers and
pressurised hot water systems, in particular. Design problems 
of this nature are at present being investigated in the Fuel 
Technology Laboratory of the University of Surrey.
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TABLE 1.
Pressure = 100 psig Wat = 357-8 F
f t  r t
Orifice Differential .Reading = 72 water (0.43 Orifice)
j Pun No. i 1.1 1.2 1.3  ^|
fWall temp.l mv/°F j 7.414 243.4 7.764 251.9 8.566 271.4 :
1 2 7-249 239-3 7.617 248.3 8.445 268.5 j
i 3 j 7-125 236.3 7.487 245.1 8.245 263.6 ;
! 4 
5
6.735 226.8 7.121 236.2 7.882 254.7
6 i
Average j 236.4 245 • 4 264.5
A  T*all°* ! 35.6 35.6 36.9
A ? s a t  °F j -137.0 -128.0 -110.2.
Water in mv/°F ! 1.778 84.8 2.366 101.8 3.208 125.9
out mv/°F i 2.007 91.4 2.594 108.3 3.452 132.9
1 88.1 104.0 129.4
A  Teub °F j 249.7 233.8 208.4
Velocity lb/sec j I.05 1.05 1.05
Volts j 6.68 6.70 6.80
Amps p ; 1090 1090 1094
Heat flux Btu/hrft j
i
414,000 414,000 422,000
Pun No. 1 .4 1.5 1.z-----  ^
Wall temp.l mv/°F 8.603 272.3 8.956 280.9 9.268 288.4
2 8.395 267.2 8.973 281.3 9.088 284.0
3 8.298 264.9 8.848 278.2 8.940 280.5
4
5
7.972 257.0 8.872 278.8 8.616 272.6
6
Average 265.5 276.9 281.4
A *wall°F 37.0 36.2 40.0
A *aat °F -109.3 -97.1 -91.4
Water in mv/^F 3.384 130.9 4.076 150.6 4.270 156.1
out mv/ F 3.628 137.9 4.318 157.5 4.515 163.1
T, °Fb 134.4 154.1 159.6
/  T °F 
^  sub
203.4 183.8 178.2
Velocity lb/sec 1.05 1.04 1.04
Volts 6.81 6.95 6.70
Amps p 1095 1078 11080
Heat flux Btu/hrft
.
423 ,000 425,000 410 ,000
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TABLE 1, (cont.)
Pressure = 100 psig ^sat = 337.8°F
tf ?i
Orifice Differential Reading = 72 water (0.4-5 Orifice)
Run No. 1 • 7 ' ' 1.5 1.9
Wall temp.l mv/°F 10.061 508.6 10.169 3H.3 10.495 319.6
2 9-981 306.6 9.995 306.9 IO.309 314.8
3 9.760 300.9 9.816 302.4 10.131 310.3
4
5
9.385 291.3 9.436 292.5 9.777 301.3
6
Average 301.8 303.3 3H.5
L  Twali°F 36.1 36.2 35.1
A Taat°F -72.0 -70.7 -61.4
Water in mv/°F 4.968 176.0 5.045 178.4 5.634 196.0
out mv/ F 5.226 183.3 5.304 186.0 5.885 202.9
T °F b 179.6 182.2 199.8
A  T °Fsub 158.2 155.6 138.0
Velocity lb/sec 1.04 1.04 1.03
Volts , 6.88 6.90 6.79
Amps * p 1090 1090 1075
Heat flux,Btu/hrft
...........................’....................-.
425 .000 426,000 414,000
Run No. 1.10 1 .11 1.12 I
W al 1 t e mp .1 m v /° F 11.038 334.6 11.140 335.0 11.288 339.6 1
2 10.927 330.6 11.031 332.5 11.151 336.2
3 10.707 325.0 10.869 329.1 10.978 331.8
; 10.418 317.6 10.472 319.0 10.548 320.9
6
Average 326.9 328.9 332.1
A  T ’in°F* wall
36.1 36.8 35.9
A  T , °F-— 1 sat
-47.0 -45.8 -41.5
Water in mv/°F 5.936 204.3 6 .164 210.7 6.300 214.6
out mv/ F 6.202 211.9 6.431 218.2 6.563 221.7
T °Fb
208.1 214.5 218.1
/-, T °F 
-—  sub 129.7 123.3 119.7
Velocity lb/sec I.03 1.03 1.03
Volts 6.95 7.00 6.91
Amps ‘ p IO85 1100 IO85
Heat flux,Btu/hrft 427,000 436,000 425,000
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TABLE 1. (cont.)
Pressure = 100 psig ^sat ~ 337«8°F
U
Orifice Differential Heading = 72 water (0.4-5 Orifice)
Run Wo. 1 .13 '1.14 1.15 I
Wall temp.l mv/ F 11.496 344.9 11.934 355-6 12,316 364.8 :
2 11.347 341.2 11.835 353.3 12.185 360.7 ;
3 11.116 335.3 11.655 348.8 12.007 357.4
4
5
10.835 328.2 11.295 339.8 11.682 349.6
6
Average 337.4 349.4 358.1
^  Twall °F 36.2 34.9 35.9
A T  . °F £--A sat -36.6 -23.4 -15.6
Water in mv/ F 6.520 220.6 7.054 234.5 7.292 240.4
out mv/°F 6.781 227.4 7.312 240.9 7.558 246.8
T, °Fb 224.0 237.7 243.6
A  > >— u sub 113.8 100.1 94.2
Velocity lb/sec 1.02 1.03 1.02
Volts , 6.98 6.91 7.01
Amps * p 1085 1060 1078
jlieat flux, Btu/hrft 431,000 417,000 430,000
Run No. 1.16 1.17 1
Wall temp.l mv/°F 12.385 366.5 12.605 371.8 12.773 375.7
2 12.260 363.4 12.508 369.4 12.648 372.8
3 12.060 358.7 12.335 365.2 12.495 369.1
4
5
11.762 351.6 12.018 357.7 12.162 361.1
6
Average 360.0 366.0 369.7
A  Twall ?
35.2 35.2 35.1
A. Tsat °F -13.0 -7.0 -3.3
Water in mv//0F 7.519 245.9 7.778 252.2 8.038 258.6
out mv/°F 7.782 252.3 8.032 258.4 8.297 264.8
T °F b 249.1 255.3
261.6
A  T , °f 88.7 82.5 76.1—  sub
Velocity lb/sec 1.02 1.02 1.02
Volts 6.96 6.96 6 • 98
Amps * p 1063 1065 1062
Heat flux,Btu/hrft 421,000 422,000 422 ,000
TABLE 1. (cont.)
Pressure = 100 psig T = 337.8°F
SQ.*t
it I?
Orifice Differential Reading = 72 water (o.45 Orifice)
Sun No. 1.19 1.20 1.21
Wall temp.l. mv/°F 13.071 383.O 13.001 381.3 13.280 337.7
2 12.912 379.0 12.892 378.6 13.068 382.9
3 12.735 374.8 12.730 374.7 12.926 379.3
4
5
12.392 366.6 12.385 366 .4 12.597 371.5
6
Average 375.8 375.3 380.3
A  Lall°F 35.3 A 33.8 36.1
A Tsat ° F +2*8 +3.7 +6.5
Water in mv/ F 8.288 264.6 8.452 268,6 8.530 270.5
out mv/°F 8.553 271.1 8.703 274.7 8.792 276.9
T, °Fb 267.8 271.7 273.7
A  T V°F*-* sub 70.0 66,1 64.1
Velocity lb/sec 1.02 1.02 1.02
Volts 7.00 6.85 7.09
Amps ‘ p 1063 1040 1075
Heat flux,Btu/hrft 424,000 406,000 434,000
Run No. 1 .22 1.23 1.24
Wall temp.l. mv/°F 13.376 389.9 13.475 392.2 13.765 398.9
2 13.272 387.6 13.300 388.2 13.619 395.6
3 13.297 388.1 13.178 385.4 13.430 392.3
4 13.135 384.4 12.890 378.5 13.216 386.3
5
6
Average
13.135
12.888
384.4
378.4 
386.0 386.1 393.3
A  T ' °F 
a ! wall
34.6 33.9 34.9
A Tsat °F +13.5 +14.3 +20.6a
Water in mv/^F 9.063 283.5 9.072 283.6 9.255 283.1
out mv/ F 9.312 2O9.5 9.324 289.8 9.513 294.4
T °F
A \ ub °F
286.5 286.7 291.3
51.3 51.1 46.5
Velocity lb/sec 1.01 1.01 1.01
Volts 7.08 6.90 7.00
Amps ‘ p 1040 1040 1056
Heat flux,Btu/hrft 417,000 4)9,000 421,000 
_ , . —  ---
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TABLE 1. (cont,)
Pressure = 100 psig 1 = 337.8 °F
,f tfOrifice Differential Reading = 72 water (o.45 Orifice)
Run No.
.1. mv/°F
1*23 1.26 1.27
Wall temp 13.876 401.3 13 .947 403.1 14.046, 405,4
2 13.735 398.7 13 .792 399.5 14.046 405.4
3 13.603 395.2 13 .668 396.7 13.915 402.4
4
5
13.350 389.3 13 .415 390.8 13.595 395.0
Average
6
396.2 397.5 402.0A m  0
^  wall F 35.1 34.6 34.4
A *Bat °F +23.3 +25.1 +29.8
Water in mv/°F 9.382 291.3 9.520 294.6 9.780 301.4
outA mv/°F 9.640 297.6 9.788 301.6 10.054 308.4
\  F 294.4 298.1 304.9
A *oub 0F 43.4 39.7 32.9
Velocity lb/sec 1.00 1.01 0.99
Volts r 7.03 6.99 7.02
Amps p 1059 1049 1040
Heat flux ,Btu/hrft 424,000 418 ,000 416,000
Run No. 1.28 1 .29 1.30
Wall temp.l. mv/°F 14.137 407.5 14.026 404.9 13.988 404.0
2 14.076 406.0 13.933 402.8 13.992 404.1 .
3 13.956 403.3 13.847 400.8 13.935 432.9
4
5
13.655 396.4 13.555 394.1 13.661 396.5
6
Average 403.3 403.1 401.9
A W ° F 34.9 34.3 33.9
A t , °fsat
+30.6 +31.1 +30.2
Water in mv/°F 9.947 305.7 10.098 309.5 10.314 315.0•
out mv/°F 10.228 312.8 10.342 315.7 10.560 321.2
T. °FD
309.2 312.6 318.1
A Rub °F 28.6 25.2 19.7
Velocity lb/sec 1.01 1.01 1.00
Volts 7.03 6.98 6.93
Amps * p 1057 1042 1038
Heat flux,Btu/hrft 422 ,000 414,000 400,000
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TABLE 1, (cont.)
Pressure = 100 psig ^sat = .8°F
if n
Orifice Differential Reading = 72 water (0.45 Orifice)
Run No. 1.31 ’ 1.32 1.33
Wall temp.l. mv/°F 14.032 405.0 13.891 401.8 13.803 399.8
2 14.003 404.4 13.913 402.3 13.934 402.8
3 14.034 405.1 13.857 401.0 13.869 401.3
4 13.959 403.4 13.618 395.6 13.896 401.9
5 13.979 403.8 13.853 400.9
6 13.820 400.2 13.888 401.7
Average 403.4 400.2 400.9
^  Twall °F 34.6 34.1 34.3
^ V Tsat °F +31.0 +28.3 +28.7
Water in mv/°F 10.358 316.1 10.382 316.8 10.414 317.5
out mv/°F 10.609 322.5 10.627 322.9 10.657 323.7
Tb °F 319.3 319.8 320.6
A *sub 18.5 18.0 17.2
Velocity lb/sec 1.00 1.00 1.00
Volts 7.11 6.95 7.06
Amps p 1039 1040 1037
Heat flux,Btu/hrft
L. -......' ............................  -......
419.000 412,000 415,000
Run No. 1 -34 1.35 1.36
Wall temp.l. mv/°F 13.855 401.0 13.967 403.6 13.962 403.6
2 13.887 401.7 13.919 402.5 13.942 403.0
3 13.861 401.1 13.922 402.6 13.956 403.4
4 13.682 397.0 13.912 402.3 13.936 402.8
5
6
Average 400.2
13.927 402.6 
13.778 399.2 
401.7
13.951 403.2 
13,812 400.0 
402.2
A W ° r 34.3 33.9 34.5
A *sat °* +28.1 +29.9 +29.9
Water in mv/°F 10.505 319.8 10.555 321.1 10.631 323.0
out mv/°F 10.755 326.2 10.801 327.3 10.872 329.2
T °F b 323.0 324.2 326.1
A  T , °FA-i sub 14.8 13.6 11.7
Velocity lb/sec 1.00 1.00 1.00
Volts 6.99 7.04 7.10
Amps ■ p 1041 1028 1036
Heat flux,Btu/hrft 414,000 410,000 417,000
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TABLE 1. (cont.)
Pressure = 100 psig T , = 337.8 °FSclt
f t  M
Orifice Differential Reading = 72 water (0.4-5 Orifice)
Run No. ■1.37 1.38
Wall t emp.1. mv/° F 13.819 400.1 13.838 400.1
2 13.789 399.4 13.858 400.6
3 13.804 399.8 13.858 400.6
4 13.831 400.4 13.830 400.0
5 13.857 401.0 13.883 401.1
6 13.732 398.2 13.750 398.2
Average 399.2 399.9
A  Aall °F 34.6 34.5 *
A L a t  °F +26 • 8 +27.5
Water in mv/°F 10.699 324.0 10.782 326.8
out mv/ F 10.905 330.0 11.006 332.5
A  F 327.0 329.7
A*aub °F 10.8 8.1
Velocity lb/sec 1.00 1.00
Volts . 7.10 7.10
Amps ' p 1040 1037
Heat flux,Btu/hrft 418,000 417,000 !j
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TABLE 2.
Pressure ~ 100 psig T . = 337.8 F sat
Orifice Differential Reading = 72 water (0.45 Orifice)
Run No. 2.1 2 .2 2.3
Wall temp.l. mv/ F 9.230 287.6 9.578 296.0 10.162 3H.9
1 2 9.151 285.6 9*440 292.7 10.072 308.9
3 9.169 286.0 9.436 292.5 10.088 309.3
4 9.024 282.4 9.287 288.9 9.891 304.3
5 9.041 282.9 9.294 289.1 9.950 305.4
6 8.799 277.0 9.035 282.8 9.662 298.4
Average 284.4 291.7 307.4
A Twall F 51.4 51.3 51.7
A*sat °p -104.8 -97.5 -82.1
Water in mv/°F 1.826 86.1 2.293 99.7 3.102 122.9
out mv/°F! a 1 ■ 2.153 95.7 2.629 109.3 3.437 132.5
R 90.9 104.5 127.7
A Tsub °F 246.9 233.3 210.1
Velocity lb/sec 1.05 1.05 1.05
Volts 8.29 8.34 8.34
Amps ‘ p 1292 1284 1293
He at flux,Btu/hrft 
'
607,000 607,000 611,000
Run No. 2,4 2.5 27T '~r~]
Wal 1 t e mp. 1. mv /° F 10.748 326.0 10.889 329*6 11.064 334.0
2 10.618 322.7 10.714 325.1 10.930 330.6
3 10.644 323.5 10.723 325.4 10.975 331.7
4- 10.414 317.6 10.549 320.9 10.729 325.5
5 10.418 317.6 10.535 320.6 10.753 326.2
6 10.204 312.2 10.280 314.1 10.521 320.2
Average 320.7 325.5 328.9
A Lall °F 51.3 51.0 50.9
A Tsat °Fo -68.4 -63.3 -59.8
Water in mv/ F 3.801 142.8 4.040 149.6 4.296 156.8
out mv/ F 4.146 152.6 4.383 159.3 4.627 166.2
T °F b 147.7 154.5 161.5
A T  , °Fsub
190.1 I83.3 176.3
Velocity lb/sec 1.04 1.04 1.04
Volts 8.37 8.41 8.36
Amps * p 1286 1273 1280
Heat flux,Btu/hrft 610 ,000 607,000 606 ,000
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TABLE 2. (cont,)
Pressure = 100 psig T = 337*8 °Fs&t
Orifice Differential Reading = 72'1 water (0.4-3" Orifice)
; Run No. ■ 2*7 L 2.8 2.9
'Wall temp.l. mv/°F i 11.859 353-9 12.342 365.4 12.450 368.0
2 11.665 349.2 12.175 361.2 12.303 364.5
3 11.701 350.0 12.232 362.8 12.340 365.4
■4 11.442 343.5 11.960 356.3 12.065 358.9
5 11.438'343.4 11.966 356,4 12.096 359.5
6 11.205 337.6 11.759 351.6 11.832 353.2
Average 347-5 359.7 362.5
' A  *Hall °*\ 50.9 51.4 50.6
°F -41.2 -29.5 -25.9
Water in mv/ F 4.987 176.6 5.513 192.6 5.928 204.1
out mv/°F 5.336 187.6 5.872 202.6 6,285 214.1
T, °F b 182.1 197.6 209.1
A t . °f— 1 sub 155.7 140.2 128.7
Velocity lb/sec 1.04 1.03 1.03
Volts 8.46 8.50 8.43
Amps *' p 1269 12?6 1270
Heat flux,Btu/hrft 608,000 615,000 607,000
i
Run No. 2.10 2.11 2.12
Wall temp.l. mv/ F 12.746 375.1 13.216 386.2 13.393 390.3
2 12.549 370.3 13.054 382.6 13.214 386.2
3 12.575 371.0 13.134 384.4 13.211 386.1
4 12.348 365.6 12,838 377.3 13.000 381.3
5 12.320 364.9 12.875 378.1 13.003 381,4
6 12.048 358.4 12.635 372.4 12.658 373.0
Average 368.8 381.1 384.5
A  Twali 50.5 50.3 50.5
A T sat °f -19*5 -6.9 -3.8
Water in mv/ F 6.154 210.6 6.645 224.0 7.055 234.5
out mv/°F 6.571 220.3 6.997 233.0 7.422 244.6
T, °FD 215.5 228.5 239.5
A  T , °F— * sub 122.4 109.3 98.3
Velocity lb/sec 1.03 1.03 1.03
(Volts 8.49 8.47 8.51
Amps k p 1260 1260 1260
|Heat flux,Btu/hrft
!
606,000 605,000 608,000
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TABLE 2. (cont.)
Pressure = 100 psig T = 337.8 °F
Sell/
Orifice Differential Heading = 72n water (0.45t} Orifice)
Hun No 2,13 2.14 2.15
'Wall temp.l. mv/ F 13,940 402.9 14.397 411.8 14-,757 420.2
2 13.778 399.2 14.294 409.7 14.633 417.3
3 13.815 400.0 14.340 410.7 14.641 417.5
4 13.562 394-.2 14.086 405.3 14.430 412.6
5 13.584- 394-.8 14.124 406.1 14.396 411.8
6 13.296 388.1 13.832 400.0 14.105 405.7
Average 397.5 408.0 4-14-.?
^  Twall F 50.1 49.6 50.1
A  TSat
°F +9*6 +20.7 +26.8 !
Water in mv/°F 7.4-80 245.0 8.122 260.6 8.402 267.4-
outr\ mv/°F 7.835 253.6 8.480 269.3 8.757 276.0
Tb °F 249.3 265.0 271.?
^  Tsub °F 88*5 72.9 66.1
Velocity lb/sec 1.02 1.02 1.02
Volts 8.50 8.50 8.57
Amps i ' D 1255 1245 1250
Heat flux,Btu/hrft 605,000 600,000 607,000
Run No 2.16 2.1? 2.18
Wall temp.1. mv/ F 14.870 422.9 15.082 427.8 15.125 428.8
2 14.785 420.9 15.092 428.0 15.163 429.7
3 14.786 420.9 15.113 428.5 15.155 429.5
4 14.627 417.1 14.980 425.4 15.106 428.3
5 14.626 417.1 15.029 426.6 15.127 428.8
6 14.325 410.1 14.749 420.0 14.868 422.8
Ave rage 0 418.4 426.3 427.8
^  Twall F 50.0 50.0 50.0
^  Tsat °F +30.6 +38.5 +40.0
Water in mv/° F 8.763 276.3 9.478 293.8 9.886 304.1
out mv/° F 9.114 284.7 9.851 303.2 10.265 313.7
Tb °F 280.5 298.5 308.9
^  Tsub
o~F 57.3 39.3 28.9
Velocity lb/sec 0.90 1,01 1.01
Volts 8.58 8.62 8.62
Amps 0 ‘1248 1243 1043
Heat flux,Btu/hrft ~
. , —.........— .............. .......................... ..................
607,000 607,000 607., 000
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TABLE 2. (cont.)
Pressure = 100 psig T = 337•8 °F
Orifice Differential Reading = 72” water (0.45n Orifice)
j Pun No. *" ~2'7&— ~ 2 ....... 2V2T...*
JWall t emp. 1. mv/° F 15.043 426.9 14.938 424.4 14.921 424.0
1 2 15.107 428.3 15.016 426.2 14.998 425.8
3 15.135 429.0 15.029 426.5 15.004 425.9
4 15.069 427.5 15.022 426.4 15*017 426.2
3 15.122 428.7 15.072 427.5 15.059 427.2
6 14.920 424.0 14.921 424.0 14.909 423.8
Average 427.1 425.2 424.8
A  *wall 50.0 50.0 50.0
4  L a t  °F +39.4 +37.4 +37.0
Water in mv/^F 10.076 308.9 10.422 317.7 10.495 319*5
out mv/ F 10.445 318.3 IO.796 327.1 10.861 328.8
L ° F 313.6 322.4 324.2
A / sub °F 24.2 15.4 13.6
Velocity lb/sec 1.01 1.00 1.00
Volts 8.62 8.6l 8.6l
Amps * ? 
Heat flux,Btu/hrft
>
1243 1245 1245
607, 000 607. 000 607,000
Pun No. ..... 21-22”--- ------2". 23--- - 2.24
Wall t emp. 1. mv/° F 14.843 422.2 14.845 422.2 14.906 423.7
2 14.912 423.8 14.904 423.7 14.913 423.;9
3 14.943 424.5 14.910 423*8 14.946 424.6 .
4 14.940 424.5 14.878 423.0 14.826 421*8
5 14.981 425.4 14.929 424*2 14.888 423.2
6 14.874 422.9 14.733 419.6 14.671 418.2
Average 422.5 422.3 422 ;5
A  L a  11 F 50.1 50.1 50.0
A L a t  °F
+34*6 +34.5 +34.7
Water in mv/°F 10.617 322.7 10.057 308.5 9.705 299,5
out mv/ F 10.956 331.2 10.421 317.7 10.075 309.9
T °F b 326.9 313.1 304.7
A  T °F ^  sub 10.9 24.7 33.1
Velocity lb/sec 1.00 1.01 1.01
Volts 8.61 8.61 8.60
Amps *’ p 1245 1245 1245
Heat flux,Btu/hrft 607,000 607,000 607,000
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TABLE 2. (cont.)
Pressure = 100 psig ^sat = 337«8°F
Orifice Differential Reading = 72” water (0.43” Orifice)
Run No t ' 2.25 ... ~"“2V26.... 2.27
Wall temp.l. mv/ F 14.934 424.3 14.862 422.7 14.828 421.9
2 14.907 423.7 14.886 423.2 14.769 420.5
3 14.910 423.8 14.820 421.7 14.773 420.6
4 14.822 421.7 14.834 422.0 14.669 418,1
5 14.835 422.0 14.840 422.1 14.675 418.3
6 14.660 418.0 14.532 415.0 14.496 414.1
Average 422.2 421.2 419.0
4  Twall F 50.1 50.0 50.0
^ Taat °F +34.3 +33-4 +31.2
Water in mv/°F 9.436 292.7 9.326 289.9 8.975 281.3
out mv/°F 9.817 302.4 9.697 299.3 9.348 290.4
Tv F b 297.5 294.6 285,9
A T
sub °F 40.3 43.2 51.9
Velocity lb/sec 1.01 1.01 1 *01
Volts 8.62 8.60 8.61
Amps o 1244 1245 1243
Heat flux,Btu/hrft
.
608,000 607,000 607,000
-150-
TABLE 3.
Pressure = 100 psig T = 337•8°F
ScLu
Orifice Differential iReading = 72" water (0.45,s Orifice)
Run No. 3*1 3". 2" . . ’ ~t :t ...
Wall temp.l. mv/°F 11.498 346.9 11.472 344.3 12.942 379.7
2 11.303 340.0 11.235 338.3 12.668 373.2
3 11.300 340.0 11.308 340.2 12.749 375.2
4 11.120 335.4 11.060 333.9 12.388 366.5
5 11.074 334.3 11.046 333.5 12.382 366.4
. 6 10.874 329.2 10.842 328.4 12.153 360.9
Average 338.2 337.8 371.6
A  Twall F 64.2 64.2 63.7
A*sat °* -63.7 -64.2 -30.0
Water in mv/°F 1.930 89.2 2.235 98.0 3.986 148.1
out mv/°F 2.354 101.5 2.655 110.1 4.435 160.8
Tb °F 95.3 104.0 154.4
A  *sub °* 242.5 233.8 183.4
Velocity lb/sec 1.05 1.05 1.04
Volts 9.48 9.50 9.52
Amps * p 1425 1422 1418
Heat flux,Btu/hrft 766,000 766,000 765,000
Run No • r - 37-4 • ' 3.5 3.6
Wall temp*!. mv/ F 13.608 395.3 14.502 414.2 15.289 432.6
2 13.354 389.4 14.244 408.7 15.070 427.5
3 13.372 389.8 14.269 409.2 15.101 428*2
4 13.108. 384.O 14.003 403.6 14.814 421.5
5 13.055 382.6 13.970 402.9 14.796 421.1
6 12.786 376.0 13^632 395.8 14.470 413.5
Average 387.4 407.1 425.5
Twall
°F 63.5 63.4 63.1
^  Tsat
°F -13.9 +5.9 +24.5
Water in mv/°F 4*936 175.0 6.086 208.5 7.013 233.4
out mv/°F 5.385 I87.8 6.536 221.0 7.467 244.6
T, °F 1 fa l8l.4 214.8 239.0
^  Tsub °F 157.4
123.0 98.8
Velocity lb/sec 1.04 1.03 1.03
Volts 9.56 9.61 9.65
Amps V 1412 1408 1402
Heat flux,Btu/hrft
...... - - - - .... -... . -
765,000 767,000 767,000
-151-
TABLE 3. (cont).
Pressure = 100 psig T , = 337*8 °F* sat
Orifice Differential Reading = 72” water (o.45n Orifice)
j Run No. r ' t.t ~ ' ~----- ------ -379-  ----
IWall temp•1 * mv/°F 15.691 44-2.0 16.000 449.1 16,024 449.7
2 13.567 439*1 15.841 445.4 15.886 446*5
3 15.578 4-39.4 15.857 445.8 15.898 446.7
4 15.406 4-35*3 15.623 4-40.5 15.738 443.0
3 15.402 435.3 15.646 440.9 15,751 443.4
6 15.122 428.6 15.363 434.4 15.482 437.2
Average 437.3 443.3 444.9
A T " °F 
^  wall CS
62.9 63 *1 63.0
A T F Lx xsat +36.6 +42.4 +44.1
Water in mv/°F 7.949 256.4 8.445 268,4 8.742 275.7;
out mv/°F 8.395 267.2 8.850 278.3 9.152 285.6
T. F b
261.8 273.4 280.6
^  Tsub F
76.0 64.4 57.2
Velocity lb/sec 1.02 1.02 1.01
Volts 9.65 9.71 9.70
Amps ’ p 1400 1398 1396
Heat flux,Btu/hrft 766,000 769,000 767,000
________j ,
j Run No 3.10 3.11. 3.12
IWall temp .1 . mv/° F 16.060 450.5 I6.O85 451.1 16.118 451.8
i| 2 15.938 447.6 15.978 411-8.6 16.009 449.3
11 3 15.901 446.8 15.960 448.2 16.003 449.2
Ij 4 15.758 443*7 15.817 444.9 15.860 445.9
j 5 15.769 443.8 15.846 445.5 15.911 447.1
6 15.465 436.7 15.788 444.2 15.962 448.2
Average 445»6 447.5 448.8
A  Twall °F 62.7 62.8 62 • 6
* A  T^  sat °F +45.0 +47.0 +48.4
Water in mv/°F 8.991 281.7 9.258 288.2 9.432 292.6
out mv/°F 9.438 292.6 9.728 300.1 . 9.887 304.1
T °F b 287.2 294.2 298.4
^  Tsub °F 50.6 43.7 39.4
Velocity lb/sec 1.01 1.01 1.01
Volts 9.71 9*72 9.71
Amps * * O 1390 1390 1387
Heat flux,Btu/hrft 765,000 766,000 763,000
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TABLE 3* (cont.)
Pressure = 100 psig "^sat ~ 337*8 °F
Orifice Differential Reading = 72n water (0.45n Orifice)
Run No • 3*13 3*14^ 3.15
Wall temp.l. mv/ F 16.004- 44-9*2 15*882 446.4 15.857 445.8
2 15*922 447*3 15.882 446.4 15*821 445.0
3 15*923 447*3 15.882 446.4 15.828 445*1
4 15.849 44-5*8 15.870 44-6.1 15.792 444*3
5 15.891 446.6 15*706 442.3 15.840 445.4
6 15.705 442.3 15.841 445.4 15.706 442.3
Average rs 446.6 445*3 444.4
^  Twall F 62.7 62.7 62.6
^  Tsat °F +46.1 +44.8 +44.0
Water in mv/°F 9.619 297.4 9.836 302.9 10.000 307.1
out mv/ F 10.090 309.3 10.296 314.5 10.452 318.5
Tfe °F 303.3 308.7 312.8
^  Tsub
oF 34.5 29*1 25.0
Velocity lb/sec 1.01 1.01 1.01
Volts 9.71 9.70 9.70
Amps r O 1390 1390 1389
Heat flux,Btu/hrft 765,000 764,000 764,000
I Run No • 3*16 3.17 3.18
Wall temp.l.' mv/ F 15.773 44-3.9 15.595 439.7 15.522 438.0
2 15*731 443.4 15.595 4-39.7 15.522 438.0
3 15.763 44-3*7 15.595 439.7 15.522 438.0
4 15.743 443*2 15.611 440.1 15.531 438.3
3 15.805 444.6 15.673 440.6 15.611 440.1
6 15.700 44-2*2 15.534 438.4 15.470 436.9
Average 443 il 439.5 438.1
^  "^ wall °F 62.7 62.7 62.6
^  Tsat
o_,F +42.6 +39.0 +37.7
Water in mv/°F 10.266 313.7 10.397 317.1 10.463 318.8
out mv/°F 10.705 324.9 10.808 327.5 IO.875 329*2
Tfe°F 319.3 322.3 324.0
A  L ub
°F 18.5 15.5 13.8
Velocity lb/sec 1.00 1.00 1.00
Volts 9.70 9.70 9.69
Amps l • O 1390 1390 1387
Heat flux,Btu/hrft 764,000 764,000 762,000
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TABLE 4.
Pressure = 100 psig T = 337*8 °F
ScfC
Orifice Differential Beading = 38“ water (0,43“ Orifice)
Run No •
;T_
4.2 4.3
Wall temp.1. mv/ F 11,547 346.2 12.698 374.0 13.361 389.6
2 11.343 341.1 12.434 367.6 13.123 384.2
3 11.327 340.6 12.414 367.1 13.119 384.0
: 4 11.080 334.4 12.152 360.9 12.876 378.1
5 11.101 335*4 12.152 360.9 12.882 378.3
6 10.717 325.2 11.768 351.7 12.466 368.4.
Average r\ 338.5 365.3 382.3
A t --— * wall F 50.9 50.7 50.7
A  Tsat °F -50.1 -23.2 -6.2
Water in mv/°F 2.189 96.7 4.004 148.6 4.960 175*8
out/-> mv/° F 2.674 110.6 4.500 162.6 5.461 191.1
T, F b 104.7 155.6 183.4
A  Tsub
o„F 233*1 182.2 154.4
Velocity lb/sec 0.74 0.73 0.73
Volts 8.50 8.56 8.60
Amps 1260 1254 1252
Heat flux,Btu/hrft
■L ..... ... -
607,000
i
608,000 610,000
j. Run No . 4.4 4.5 - 476 ~  ""
;Wall temp.l. mv/ F 14.198 407.7 14.973 425.3 15.453 431.8j 2 13.945 402.4 14.783 420.8 15.292 432.7ij 3 13.888 401.2 14.763 420.3 15.287 432.5ii 4 13.699 397.1 14.554 415.5 15.105 428.31
5 13.704 397.3 14.545 415.3 15.135 429.0
| 6 13.362 389.6 14.098 405.6 14.883 423.1
jAverage 400.9 418.6 429.9
A  Twall °F 50.4 50.3
50.0
A  Tsat °F
+12.6 +30.5 +42.1
Water in mv/°F 6:062 207.9 6.949 231.7 7.861 254.2
out mv/°F 6.552 221.5 7.472 244.7 8.389 267.1
T °Fb 214.7
238.2 260.6
bJ
A t ,sub °F 123.1
99.6 77.1
Velocity lb/sec 0.72 0.72 0.71
Volts 8.63 8.66 8.66
Amps ■ 1246 1244 1239
Ifeat flux, Btu/hrft 609,000 611,000 608,000
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TABLE 4. (cont♦)
Pressure = 100 psig T = 337*8 °F
SBlXt
Orifice Differential Heading = 38” water (0.45” Orifice)
j Run No.
I Wall temp•1. mv /°F
I 2
! 3
; 4
|Average
wall FoF
!A T.
A  Tsat
"Water in mv/ F
J.out mv/ F 
: T, °F
A
15-482
13.308
13*273
15.135
15.135 
14.828
.7
437.1 
4-33.1 
432.3
429.0
429.0 
421.8
431.2 
50.0
+43.4
7.917 255.5 
8.441 268.4
262.0
4
15.668
15.505
15.493
15.359
15.373
15.085
.8
441.4
437.7
437.4 
434.3
434.6
427.8
436.7 
49.7
4
15.629
15.492
15.440
15.369
15.361
15.084
+49 • 2
8.692 274.4 
9.227 287.4 
280.9
.9
440.6
437.4
436.2
434.5
434.3 
427.8
435.7 
49.4
+48.6
8.925 280.1 
9.461 293.2.
286.6
A  T v °Fsub 75.8 56.9 51.2
Velocity lb/sec 0,71 0.71 0.71
Volts 8.68 8.67 8 .64
Amps . . 2 1235 1230 1227
Heat flux*Btu/hrft
- .......
608,000 604,000 601,000
1 Run No 4.10 4.11 4.12
Wall temp.l. mv/°F 15.634 440.7 15.575 439.3 15.505 437.7
1 . 2 . 15.506 437.7 15.452 436.5 15.398 435.2
3 15.477 437.0 15.4.34 436.0 15.387 434.9
4 15.415 435.6 15.355 434.2 15.328 433.6
5: 15.428 435.9 15.398 435*2 15.355 434.2
: 6 15.194 430.4 15.183 430.2 15.215 430.9
Average 436.7 435.6 434.6
A  \.ar, °F 49.8 49.7 49.8
A  % t °F +49.1 +48.2 +47.0
!Water in mv/°F 9.227 287.4 9.377 291.1 9.649 298.1
1 out mv/ F 9.768 301.1 9.920 305.0 10.198 312.0
T, °F b 294.3 298.1
305.0
A  T , °F■L— k sub 43.5 39*7
32.8
Velocity lb/sec 0.71 0.71 0.71
Volts 8.68 8.67 8.67
Amps *' p 1233 1230 1232
Heat flux,Btu/hrft 607,000 604,000 605,000
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TABLE 4. (cont.)
Pressure = 100 psig T , = 337*8 °Fsat
Orifice Differential Reading = 36" water (0.4-5” Orifice)
Run No. " . .~4 X5 .. ZJTIzr- - — ip. 15
Wall temp).l. mv/°F 15*437 436.1 15.352 434.1 15.292 432.7
2 15.309 433.1 15.248 431.7 15.185 430.2
3 15.306 433.0 15.244 431.6 15.184 430.2
4 15.276 432.3 15.183 430.2 15.144. 429.3
5 15.275 432.3 15.224 431.1 15.168 429.8
6 15.170 429.9 15.131 428.9 15.103 428.3
Average Q 432.9 431.4 430.2
A  Twall P 50.0 50.1 50.1
A * sat °F +45.2 +43.5 +42.3
Water in mv/°F 9.796 301.8 9.974 306.3 10.202 312.2
out mv/°F 10.357 316.1 10.538 320.7 10.769 326.5
Tfc °F 309.0 313.5 319.4
A  Tsub °F 28.8 24.3 18.5
Velocity lb/sec 0.71 0.70 0.70
Volts 8.68 8.68 8.68
Amps »■ O 1235 1238 1238 :
He at flux,Btu/hrft
i. . ...... ■. . -....
608 ,000 609,000 609,000
Run No. 4. l6
Wall temp.l. mv/°F 15.264 432.1
2 15*153 429.4
3 15.157 429.5
4 15.108 428.4
5 15.142 429.2
6 15.085 427.9
Average 429.5
A  *wall °F 50.1
A  Tsat °F +41.6
Water in mv/ F 10.327 315.3
out mv/°F '10.900 329.8
322.6
A  Tsub °F 15.2
Velocity lb/sec 0.70
Volts 8.68
Amps ‘ p 1238
Heat flux,Btu/hrft 609,000
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TABLE 5.
Pressure = 100 psig ^sat == 357*8 °F
Orifice Differential Heading = 53!! water (0.56ln Orifice)
Hun No• j 5.1 " 5.2 5 .3
Wall t emp.1. m v / ° F 6.916 230.8 8.661 273.7 10.462 318.8
2 6.904 230.6 8.636 273.0 10.473 319.0
3 6.712 225.8 8.553 271.1 10.323 315.2
4 6*484 219.6 8.495 269.7 10*165 311.2
3 6.616 223.1 8.473 269.I 10.215 312.5
6 6.465 219.1 8.285 264.5 10.053 308.4
Average 227.3 272.3 316.5
A Wall F 36.0 35.6 35.7
A Wat °F -146.6 -101.1 -57.0
Water in mv/°F 2.246 98.3 4.122 152.0 6.142 210.1
out mv/°F 2.413 103.1 4.284 156.5 6.315 214.9
W  F 100.7 154.3 212.5
A Wub °F 237.1 183.6 125.3
Velocity lb/sec 1.49 1.48 1.47
Volts 6.99 7.03 7.16
Amps 1 p 1061 1052 1045
Heat flux,Btu/hrft 420,000 419,000 424,000 :
Run No 5.4 5 .5 5 .6
Wall temp.l. mv/ F 11.405 342.7 12.311 359.9 12.835 377.2
2 11.390 342.2 1 .342 360.7 12.843 377.4
3 11.272 339-3 12.197 359.6 12.693 373.8
4 11.257 338.9 12.076 359.1 12.533 369.8
5 11.204 337.5 12.082 359.2 12.558 370.6
6 10.976 331.8 11.918 355.3 12.388 366.5
Average V 341.0 359.2 374.8
A  Wall F 35.2 35.0 34.9
A  Wat °F -32.0 -13.6 +2.1
Water in mv/°F 7.053 234.5 8.124 260.7 8.546 270.9
out mv/°F 7.232 238.9 8.305 265.I 8.734 275.5m Of 
D 236.7 262.9 273.2
^  Tsub
Velocity
Volts
°F
lb/sec
101.1
1.48
7.15
74.9
1.45
7.18
64.6
1.45
7.21
Amps p 
Heat flux,Btu/hrft 1037420,000
1030
419,000
r
420
L028
,000
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TABLE 5. (cont.)
Pressure = 100 psig ^sat = 337*$
Orifice Differential Reading = 53” water (0.561" Orifice)
Run Mo.
>. 1. mv/°F
5*7
----
8“  ,r" 5.-9
Wall temp 13.127 38A.2 13.388 390.2 13 * 59A 395.0
2 13.127 33a.2 13.A02 390.5 13.59A 395.0
3 12.955 380.0 13.2A8 387.0 13.4A8 391.6
A 12.869 378.0 13.137 38A.5 13.A25 391.1
5 12.8a8 377.5 13.1A1 38A. 6 13.383 390.1
6 12.6A5 372.7 12.957 380.1 13.200 385.9
Average A 381.7 388.1 * 393.2
^  Twall
F 35.0 35.0 3A.6
^  Tsat °F +8.9 +15. A +20.8
Water in mv/°F 8.836 278.0 9.142 285.A 9.A61 293*3
out mv/°F 9.03A 282.8 9.332 290.0 9.673 298.7o „ 
b F 280. A 287.7 295.7
A  Tsub °F 57. A
50.1 A2.1
Velocity lb/sec l.AA l.AA l.AA
Volts 7.23 7.25 7-22
Amps *• 1028 1026 1021
He at flux,Btu/hrf t A21,000 A22 000 Al8,000
Run No.
>.1. mv/°F
5.10 5 .11 5 .12
Wall temp 13.8A2 A00.7 13.882 401.1 13.975 403.0
2 13.8A2 A00.7 13.909 401.6 13.995 403.4
3 13.707 397.5 13.779 399.2 13.887 401.2
A 13.677 396.9 13.782 399.3 13.892 A01.3
5 13.652 396.3 13.7 A3 398. A 13.S7A 400.9
6 13.A86 392.5 13.588 39A.8 13.730 397.8
Average 399.0 A00.2 402.1
A  Twall
0 -j-.
F 3A.6 3A.5 3A.5
A  *eat
O -r-,F +2 6.6 +27.9 +29*8
Water in mv/°F 9.901 30A.6 10.1A8 310.6 10.A33 318.0
out mv/°F IO.O89 309.3 10.329 315.3 10.62A 322.7
T °F 
b 306.9
313.0 320.A
/\ T AA sub °F 30.9 - 2A .8 17. A
Velocity lb/sec 1.A3 1.A3 1.A3
Volts 7.22 7.23 7.23
Amps »* 1020 1018 1018
Heat flux,Btu/hrft A171000 A17 ,000 A17 ,000
I
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TABLE 5. (cont.)
Pressure = 100 psig ^sat = 337*8
Orifice Differential Reading = 53H water (0.56ln Orifice)
Run No. 3 .13 5 .14 5« 15
Wall temp .1. mv/ F 13.978 403.1 13.978 403.1 13.887 401.1
2 14-. 002 403.6 13*978 403.1 13.868 400.8
3 13.914. 401.7 13.874 400.9 13.743 398.1
4 13.955 402.6 13.954 402.6 13.829 399.9
5 13.932 402.1 13.888 401.2 13.721 397.6
6 13.808 399.5 13.688 396.9 13.494 392.6
Average 402.2 402.3 399.9
W. Twall °F 34.5 34.6 34.5
!/\ T .i*—- sat °F +29.9 +29 * 9 +27.6
Water in mv/°F 10.64-6 323.4 10.354 316.0 9.799 302.0
i out mv/°F 10.833 328.1 10.546 320.8 9.988 306.8
I T, °F1 D
325.8 318.4 304.4
i A f£
sub
°T?X' 12.1 19.4 33.4
Velocity lb/sec 1.43 1.43 1.44
Volts 7.23 7.23 7.22
Amps 1018 1020 1018
Iieat flux, Btu/hrft 4-17,000 £ CO ,000 4171000
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TABLE 6.
Pressure = 100 psig T s 337*8 °FS3.1/
Orifice Differential Reading = 53” water (O.56I” Orifice)
Run No. 6.1 6.2 643
Wall temp.l. mv/°F 8.852 278.4 10.447 318.3 12.220 362.5
2 8.825 • 277.7 10.447 318..3 12.208 362.2
3 8,584 271.8 10.218 312.6 11.975 356.7
4 8.593 272.0 9.978 306.4 II.898 354.8j1i 5 8.473 269.1 10.024 307.7 11.794 352.31
j- 6 8.246 263.6 9.848 303.2 11.549 346.2
[Average 275.2 314.3 359.3
A  \ rall F 51.5 51.1 50.8
A  Tsat °F -100.3 -74.6 -29.4
'Water in mv/°F 2.178 96 *4 4.245 155.4 6.084 208.5
i out mv/°F 2.400 102.8 4.476 162.0 6.335 215.5
Tb °F 99.6 158.7 212.0
Tsub °F 238.2 179.1 125.8
Velocity lb/sec 1.49 1.48 1.47
Volts 8.46 8.54 8.62
Amps 1265 1255 1247
Heat flux,Btu/hrft 606,000 607,000 609,000
Run No t 6.5 ■ ' T 7 T —
Wall temp.l. mv/ F 13.137 384.5 14.010 403.8 14.486 413.9
2 13.156 384.9 14.027 404.1 14.462 413.3
3 12.887 378.4 13.784 399.0 14.257 408.9
4. 12.573 370.9 13.533 394.8 14,164 407.Q
5 12.582 371.1 13.578 394.6 14.096 405.5
6 12.465 368.4 13.371 389.8 13.827 399.9
Average 379.8 400.7 410.9
A  Twall °F 50.4 50.3 50.1
A  Tsat °F -8.4 +12*6 +23.0
Water in mv/°F 7.155 237.0 8.017 258.0 8.454 268.7
out mv/° F 7.417 243.4 8.280 264.4 8.725 275.3
\  °F
240.2 261.2 272.0
&  Tsub
0 —  F 97.6 7 6.6 65.8
Velocity lb/sec 1.46 1.45 1.45
Volts 8.63 8.68 8.69
Amps * ’ 1239 1235 1233
Heat flux,Btu/hrft 606,000 608,000 607,000
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TABLE 6. (cont.)
Pressure = 100 psig ^sat  ^^37* 8 °F
Orifice Differential Reading = 53" water (0,561n Orifice)
Run No* 6.7 ----- I X 6.9
Wall temp.l. mv/ F 14.605 416.7 14.676 418.3 14.786 420.9
2 14.553 415.5 14.640 417.4 14.786 420.9
3 14.435 412.7 14.494 414.1 14.608 416.7
4 14.479 413.7 14.604 416.7 14.696 418.8
5 14.407 412.1 14.556 415.5 14.708 419*0.
6 14.127 406.2 14.334 410.6 14.587 416,3
Average 413.6 416.1 419.3
A  Twall °F 50.0 50.1 50.0
A  Tsat °F +25.8 +28.2 +31.5
Water in mv/°F 8.758 276.1 9.075 283.8 9.527 295.0
out mv/° F 9.033 282.7 9.342 290.3 9.794 301.8
T °F b 279.4
287.0 298.4
A  T vsub °F 58.4 50.8 39.4
Velocity lb/sec 1.45 1.44 1.44
Volts 8.70 8.72 8.72
Amps i 1228 1228 1228
Heat flux,Btu/hrft 605,000 607,000 607,000
Run No.
>.1. mv/°F
6.10 6.11 6.12
Wall temp 14.855 422.5 14.888 423.3 14.840 422.1
2 14.832 422.0 14.859 422.6 14.840 422.1
3 14.674 418.2 14.726 419.4 14.724 419.4
4 14.818 421.6 14.888 423.3 14.889 423.3
5 14.853 422.4 14.975 425.3 15.052 427.1
6 14.715 429.2 14.867 422.8 15.005 426.0
Average 421.9 422.5 423.1
A  Twall °F 50.3 50.4 50.1
A  TSat °F +33.8 +34.3 +35.2
Water in mv/°F 9.777 301.3 10.054 308.4 10.358 316.1
out mv/°F 10.050 308.3 10.347 315.8 10.649 323.5
T, °F
b
304.8 312.1 319.8
A  T sub °F 33.0 25.7 18.0
Velocity lb/sec 1.44 1.43 1.43
Volts 8.74 8.75 8.73
Amps 1" 1232 1233 1230
Heat flux,Btu/hrft 610,000 611,000 609,000
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TAELE 6. ^cont»)
Pressure = 100 psig ^sat =
Orifice Differential Reading = 53?? water (0.561" Orifice)
Run No. .13 6,14 6.15
Wall temp .1. mv/° F 14.837 422.1 14.804 421.3 14.785 420.9;
2 14.835 422,0 14.804 421.3 14.795 421.1 :
3 14.715 419.2 14. $74.418.3 14.643 417.6
4 14.867 422.8 14.777 420.7 14.684 418.5-
5 15.042 426.9 14.960 425.0 14.832 422.0
6 15.014 426.2 14.942 424.5 14.818 421.6
Average 423.1 421.8 420.1
A  Twall °F 49«9 50.0 50.1
A  Tsat °F +33.5 +34.0 +32.3
Water in mv/°F 10.535 320,6 10.415 317.6 10.099 309.5
out mv/° F 10.828 328.0 10.694 324.6 10.385 316.8
T, °F b 324.3 321.1 313.1
^sub °F 13.5 16.7 24.7
^Velocity lb/sec 1.43 1.43 1.43
Volts 8,72 8.71 8.72
Amps o 1225 1228 1229 :
jlieat flux, Btu/hrft 605,000 606 000 607,000
Run No.
>.1. mv/°F
6 .16 6 .17 6
Wall tenrf 14.760 420.2 14.742 419^9 14. 611 416.8
2 14.760 420.2 14.742 419.9 14. 592 416.4
3 14.597 416.5 14.567 415.6 14. 337 410.6
4 14.620 417.0 14.625 417.1 14.468 413.5
5 14.704 419.0 14.634 417.4 14, 295 409.7
6 14.651 417.8 14.527 414.9 13. 968 402.9
Average
°F
418.9 418.0 414.3
A  TA4 wall 50.1
50.1 50*2
A  T 4.A-i sat °F +31.0
+30.I +26.3
Water in mv/°F 9.778 301.4 9.509 294.6 8 .753 276.0
out mv/°F 10.052 308.4 9.784 301.6 9.062 283.5
Tb°F 304.9 298.1 279.7
A  Tsub °F 32.9 39.7 58.1
Velocity lb/sec 1.44 1.44 1.45
Volts 8.72 8.73 8.72
Amps • 1233 1229 1232
Heat flux,Btu/hrft 609 ,000
C
O0VO ,000 609,000
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TABLE 6. (cont.)
Pressure = 100 psig ^sat = 337 • &
Orifice Differential Reading = 53n water (O.56I" Orifice)
Run No. 6.19
Wall temp.l. mv/°F 14.188 407.5
2 14.167 407.0
3 13.897 401.3
4 13.976 403.0
5 13.739 398.0
6 13.442 391.5
Average 404.6
A *wall °* 50.1
A Tsat +16.7
Water in mv/ F 8.115 260.4
out mv/°F * 8.398 267.2
263.8
A *sub 74.4
Velocity lb/sec 1.45
Volts 8.68
Amps p 1232
Heat flux,Btu/hrft 606,000
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TABLE 7.
Pressure - 100 psig ^sat =
Orifice Differential Reading = 53n water (0.561” Orifice)
Run No »  ^7 <1 7 ,2 7 • 3
Wall temp.l. mv/ F 10.626 322.9 12.118 360.1 13.857 400.0
2 10.375 321.6 12.118 360.1 13.830 399.4
3 10.295 314.5 11.820 353.0 13.525 393.4
4 10.374 316.5 11.552 346.3 13.418 390.9
3 10.171 311.4 11.637 348.4 13.327 388.8
6 9.853 303.3 11.362 341.6 12.995 381.2
Average r\ 319.1 355.6 396.3
A  Twall F 64.8 63.9 63.5
A Tsat °F -83.4 -46.1 -5.0
Water in mv/°F 2.058 93.0 4.114 151.7 6.093 208.7
outo mv/ F 2.352 101.4 4.423 I6O .5 6.395 217.2
^  E b 97.2 156.1 213.0
A Tsub °F 240.6 181.? 124.9
Velocity lb/sec 1.50 1.48 1.47
Volts 9.58 9.64 9.71
Amps f 1418 1403 1394
Heat flux*Btu/hrft 770, 000 766,000 767,000
Run No 9 7.4 7.5 7.6
Wall temp.l, mv/ F 14,703 419.0 15.592 439.? 15.824 445.1
2 14.674 418.3 15.592 439.7 15.757 44.3.5
3 14,328 411.0 15.293 432.7 15.642 440.9
4 14.293 410.2 15.464 436.7 15.526 438.2
5 14.063 404.9 15.194 430.4 15.453 436.5
6 13.752 397.6 14.746 419.9 15.107 428.4
Average 414.6 437.0 441.7
A. Twall °F 63.1 62.4 62.8
A*sat °F +13.7 +36.8 +41.1
Water in mv/°F 7.000 233.0 7.956 256,5 8.385 267.0
outn mv/°F 7.324 241.1 8.338 265.8 8.709 274.9
Tb°F 237.1 261.2 270.9
A Tsub °F 100.7 76.6 66.9
Velocity lb/sec 1.46 1.45 1.45
Volts 9.74 9.68 9.78
Amps 0 1385 1385 1380
Heat flux,Btu/hrft 765,000 760,000 765,000
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TABLE 7. (cont.)
Pressure = 100 psig ^sat = ^37*8 °E
Orifice Differential Reading = 53" water (0.56ln Orifice)
Run No. 7.7 7.8 7.9 r
Wall temp.l. mv/°F I5.98O 448.7 15.976 448.5 16.052 450.3
2 15.911 447.1 15.930 447.5 16.052 450.3
3 15.891 466.6 15.921 447.3 16.048 450.2
4 15.917 447.2 15.976 448.5 16.154 452.7
3 15.795 444.4 15.812 444.8 16.002 449*2
6 15.458 436.6 15.516 437.9 15.720 412.7
Average 445*7 446.2 449.4
A  Twall F 62.9 62.9 62.8
A Tsat °F +45.1 +45.5 +48 • 8
Water in mv/ F/O 8.717 275.1 9.023 282.5 9.330 290.0
out mv/ F 9.048 283.I 9.357 290.7 9.653 298.5
\ 279.1 2 86.6 294.3
A  Tsu-b °F 58.7 51.2 43.5
Velocity lb/sec 1.45 1.44 1.44
Volts 9.80 9.80 9.80
Amps ‘ p 1380 1380 1380
Heat flux, Btu/hrft 766,000 766,000 766,000
iI
Run No.
.1. mv/° F
7 .10 7 .11 7 .12
Wall temp 16.183 453.3 16.242 454.7 15.918 447*2'
2 16.140 452.4 16.228 454.4 15.878 446.3
3 16.232 454.5 16.389 458.1 15.786 444.2
4 16.183 453.3 16.433 459.1 15.883 446.4
5 16.082 451.0 16.402 458.5 15.729 442.8
6 15.842 455.5 16.217 454.2 15.436 436,0
Average A 451.8 455.3 445.9
A  Twall F 62.9 63.0 62.6
^  Tsat
° p +51.1 +54.5 +45*6
Water in mv/°F 9.698 299.3 10.492 319.5 8.731 275.4
out mv/°F 10.046 308.1 10.856 328.7 9.048 283.1
T. F
D
303.7 324.1 279.2
&  Tsub °F 34.1 13.7 58.6
Velocity lb/sec 1.44 1.43 1.45
Volts 9.82 9.84 9.78
Amps 1 ’ O 1380 1380 1380
Heat flux Btu/hrft 7 68
I
Un.i .....
,000 770 ,000 765 ,000
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TABLE 8.
Pressure - 100 psig T = 337.8 °F
S3, t/
Orifice Differential Reading = 53u water (0.56ltf Orifice)
Run No •
---- „ .......
8.2 8,3
Wall temp.l. mv/ F 12.872 378.1 14.135 406.5 14.953 424.8
2 12.767 375.6 13.992 403,2 14.777 420.7
3 12.444 367.9 13.940 402.0 14.772 420.6
4 12.696 373.8 13.558 394.1 14.383 411.6
5 12.352 365.6 13.594 394.9 14.239 408.2
6 13.368 389.8 14.108 405.1
Average fS 373.6 398.4 415.2
&  Twall F . 78.1 77.4 77.3
^  Tsat °F -42.3 -l6.8 +0.1.
Water in mv/°F.fl 2.294 99.7 4.043 149.8 4.991 176.8
out mv/ F 2.642 109.7 4.422 160.4 5.359 187.1
Tfe °F 104.7 155.1 182.0
4  Tsub °F 233.1 182.7 155.9
Velocity lb/sec 1.49 1.48 1.48
Volts 10.57 10.60 10.65
Amps o 1567 1557 1553 5
Iieat flux, Btu/hrft
.
939,000 935,000 937,000
Run No • 8.4 “ 8.5 .. .. 3". 6...''
Wall temp.l. mv/ F 15.895 446.7 16.558 462.0 17.454 481.8
2 15.863 446.0 16.384 458.0 17.377 480.5
3 15.460 436.6 16.353 457.3 17.295 478.7
4 15.333 433.7 15.973 448.5 16.973 471.3
5 15.180 430.0 15.983 448.7 17.046 473.0
6 15.758 443.5 16.853 468.6
Average 440.6 453.0 475.7
^  Twall
°F 77.1 76.7 76.5
A  Tsat °F +25.7 +38.5 +61.4
Water in mv/°F 6.254 213.3 6.839 228.9 8.035 258.5
out mv/°F 6.654 224.2 7.254 239.5 8.415 267.7
T °F b 218.7
234.2 263.1
^sub °F 119.1
103.6 74.7
Velocity lb/sec 1.47 I.46 1.45
Volts 10.72 10.75 IO.78
Amps ' p 
Heat flux,Btu/hrft
1545
939,000
1538
937,000
1535
938,000
TABLE 9 *
Pressure = 100 psig "^ sat =
Orifice Differential Heading = 53n water (0.56l,f Orifice)
Run No 9 9*1 9.2 , 9.3
Wall temp.l. mv/ F 12.078 339*1 13.100 383.7 15.368 434.5
2 11.926 353*3 13.063 382.8 15.193 430.3
3 11.845 353*5 12.723 374.5 15.032 426.7
4 11*535 345*6 12.529 369.9 14.799 421.2
5 11.564 341.6 12.432 367.6 14.684 418.5
6 11.473 344.3 12.142 360.6 14.568 415.8
Average 349.9 377.8 424.7
A  T
^  wall F 73.7 73.1 72.6
A  Tsat
°p -6l,6 -33.0 +14.3
Water in mv/°Fn 2.243 98.3 4.010 148.8 6.125 209.7
out mv/ F 2.575 107.8 4.368 158.9 6.508 220.2
Tb F 103.0 153.8 214.9
&  Tsub
°p 234.8 183.9 122.9
Velocity lb/sec 1.49 1.48 1.47
Volts 10.32 10.36 10.46
Amps ,4 * 0 1507 1497 1487
Heat flux,Btu/hrft 881,000 879,000 881,000
Run No, 9.4 9.5 9.6
Wall temp.l. mv/ F 16.188 453.5 16.911 470,0 17.072 473,6
2 16.017 449.5 16.740 466.2 16.899 469.8
3 15,929 447.5 16.692 465.0 16.854 468.6
i 4 15.582 439.5 16.368 457.6 16.533 461.4
5 15.621 440.4 16.392 458.2 16.555 462.0
6 15.394 435.1 16.192 453.6 16.353 457.3
Average A 444.2 461.8 465,5
^  Twall
F 72.0 71.9 71.9
^  Tsat °F +34.4 +52.0 +55.8
Water in b v /°F 6.984 232.7 7.981 257.2 8,362 266.4
outA jnv/°F 7.375 242.4 8.368 266.6 8.767 276.3
Tb F 237.5 261.9 271.4
Tsub °F 100.3 75.9 66.4
Velocity lb/sec 1.46 1.45 1.45
Volts 10.47 10.52 10.53
Amps 0 1480 1476 1474
Heat flux,Btu/hrft 878,000 880,000 880,000
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TABLE 9> (cont.)
Pressure = lOOmpsig Tgat ='337*8 °F
Orifice Differential Beading = 53” water (0.56ln Orifice)
Bun No» ’ 9’. ? .0 7T~ ^
Wall temp .1. mv/° F 17.221 477.0 17.417 481.5 17.528 484.0
2 17.047 473.0 17.228 477.2 17.367 480.3
3 17.008 472.2 17.207 476.7 17.330 479.5
4 16.662 464.4 16.866 468.9 17.006 472.1
5 16.688 465.0 16.846 468.4 16.982 471.6
6 16.478 460.2 16.654 460.1 16.773 466 • 8
Average 468.6 472.1 475.7
A  Twall °F 71.7 71.7 71.7
A  Tsat °F +59.1 +62.7 +66 • 3
Water in mv/°F 8.674 274.0 8.985 281.6 9.270 288.5
out mv/°F 9.072 283.7 9.397 291.6 9.688 298.7
Tb °F 278.9 286.6 293.6
A  Tsub °F 58.9 51.2 44.2
Velocity lb/sec 1.45 1.44 1.44
Volts 10.54 10.53 10.55
Amps «' 1470 1472 1470 ■
Heat flux,Btu/hrft 878,000 878,000 879,000
Bun No.
.1. mv/°F
- - .10 9-11 9 .12
Wall temp 17.685 487.6 17.602 485.7 17.567 484.9
2 17.518 483.8 17.490 483.1 17.462 482.5
3 17.505 483.5 17.471 482.7 17.468 482.7
4 17.177 476.0 17.191 476.3 17.184 476.2
5 17.192 476.3 17.213 476.8 17.248 477.6
6 17.000 472.0 17.049 473.1 17.099 474.2
Average
°F
479.9 479.6 479.7
^  ^wall 71.0 71.8 71.8
^  Tsat °F
+71.0 +70.0 +70.1
Water in mv/° F 9.680 298.9 9» 866 304.6 10.000 307.1
out mv/°F 10.092 309.4 10.284 314.2 10.417 317.6
Tb °F 304.1 309.4 312.3
A TSUb °F 33.7 28.4 25.5
Velocity lb/sec 1.44 1.4j? 1.43
Volts 10.46 10.56 IO.56
Amps • 1471 1473 1472
Heat flux,Btu/hrft 
ll__ ---
872,000
■
881,000 880,000
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TABLE 9« (cont.)
Pressure = 100 psig ^sat = 8
Orifice Differential Reading = 53 n water (0.56ln Orifice)
Run No. . 9.13 9*14 9.15
Wall temp>.1# mv/°F 17.398 481.1 17.280 478.4 17.376 480.5
2 17.320 479.3 17.278 478.4 17.260 477.9
3 17.320 479.3 17.026 472.5 17.260 477.9
4 17.092 474.0 17.170 475.8 17.000 472.0
3 17.223 477.1 17.028 472.6 17.128 474.9
6 17.084 473.9 16.728 465.8 16.957 475.9
Average n 477.4 476*3 476.5
A  T^  wall F 71.4 71.0 70.6
A t .sat °F +68.2 +67.5 +68.2
Water in mv/°FjT\ 10.290 314.4 10.042 308.1 9.754 300.8
out mv/ F 10.704 324.9 10.427 317.8 10.142 310.6'
Tb F 319.6 312.5 305.7
A  Tsub °F 18.2 25.4 32.1
Velocity lb/sec 1.42 1.43 1.44
Volts IO.54 10.50 10.46
Amps o 1467 1464 1460 .
Heat flux,Btu/hrft 875,000 870,000 864,000
Run No. 9.16 9.17 9.18
Wall temp.l. mv/ F 17.311 479.1 17.212 476.8 16.685 464.9
2 17.182 476.1 17.082 473.8 16.545 461.7
3 17.148 475.3 17.030 472.6 16.442 459.3
4 16.845 468.4 16.722 465.8 16.118 451.9
5 17.001 472.0 16.890 469.5 16.420 458.9
6 16,,780 467.0 16.646 464.0 16.040 450.0
Average 473.0 470.4 457.8
^  Twall °F 70.6 70.3 70.2
^ Tsat
0 p +64.6 +62.4 +49.8
feter in mv/°F 9.296 289.1 9.018 282.4 7.975 257.0
out mv/°F 9.692 298.8 9.417 292.1 8,378 266.8
T, °F b 294.0 287.2 261.9
&  Tsub °F 43.8 50.6 75.9
Velocity lb/sec 1.44 1.44 1.45
Volts 10.46 10.43 10.40
Amps 1460 1457 1455
Heat flux,Btu/hrft 864,000 860,000 857,000
TABLE 10.
Pressure = 100 psig ^sat = ^^*8 °F
Orifice Differential Reading = 79" water (0.561” Orifice)
Run No.
-- r
1
.1. mv/°F
' ~TD7I------ 10.2 10.3
Wall temp 9-504 294.3 11.361 341.5 12.942 380.0
2 9.489 293.9 11.286 339.6 12.942 380.0
3 9.227 287.4 11.062 333.7 12.679 373.5
4 9-112 284.7 11.209 337.6 12.372 366.2
3 9.073 283.7 10.992 332.2 12.436 367.7
6 8.793 277.0 10.573 321.6 12.243 363.0
Average 290.4 338.5 375.4
^  Twall
°F 64.8 64.3 63.8
^  Tsat °F
-112.2 -63.6 -26.2
Water in mv/°F 2.250 98.5 4.174 153.4 6.145 210.2
out mv/°p 2.453 104.3 4.399 159.9 6.362 216.3m o„ T, Fn 101.4 156.6 213.2K/
^  '^ sub °F
236.4 181*2 124.6
Velocity lb/sec 1.91 1.90 1.88
Volts 9.50 9.58 9.67
Amps l" 1423 1413 1400
Heat flux,Btu/hrft 766,000 767,000 767,000
Run Ho. 10.4 10.5 10.6
Wall temp.l. mv/ F 14.857 422.5 15.514 437.9 15.782 444.1
2 14.902 423.6 15.542 438.6 15.782 444.1
3 14.635 417.4 15.254 431.9 15.580 439.4
4 14.310 409.8 15.013 426.2 15.374 434.6
3 14.329 410.2 15.048 427.0 15.398 435.2
6 14.173 406.6 14.7S8 420.9 15.118 428.6
Average A 418.6 434.0 442.6
A  Twall F 63.5 63.1 63.O
A * a a t
°F +17.3 +33.1 +41.7
Water in mv/°F 8.203 262.6 8.842 278.1 9.091 284.2
out mv/°F 8.416 267.8 9.066 283.5 9.320 289.7
Tb °F 265.2 280.8 287.0
A. Tsub °F 72.6 57.0 50.8
Velocity lb/sec 1.85 1.85 1.84
Volts 9.79 9.80 9.80
Amps 2 1387 1382 1383Heat flux,Btu/hrft ■ 770,000 768,000 768,000
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TABLE 10, (cont.)
Pressure = 100 psig T = 337*8 °F
S9.t
Orifice Differential Beading = 79ff water (0.561” Orifice)
j Bun No. '10.'7 ' 10.8 10.9
■Wall temp.l. mv/ F I 16.021 449.6 16.305 456.2 16.368 457.7
iI 2 16.018 449.6 16.273 455.5 16.383 458.0
3 15.775 443-9 16.047 450.2 16.104 451.5
4 15-733 443.0 16.058 450.5 16.108 451.6
5 15.671 441.5 15.945 447,8 15.954. 44.8.0
6 15.357 434.2 15.637 440.8 15.744 443.2
Average 446.3 453.2 454.5
A  TWall °F 62.8 62.8 62.8
A  Tsat °F +46.2 +52.7 +53.9
Water in mv/°F 9.341 290.3 9.783 301.5 10.113 309.9
out mv/°F 9.604 296.7 10.024 307.6 10.382 316.8
D 293.5 304.6 313.3
A T-— 1 sub °F 44.3 33.2 24.5
Velocity lb/sec 1.84 I.83 I.83
Volts 9.80 9.80 9.81
Amps 1380 1380 1380
Heat flux,Btu/hrft 766,000 766,000 767,000
...... ......
Run No • 10.10 10.11 10.12
Wall temp.l. mv/ F 16.203 453.9 15.537 438.4 15.236 431.4
? 2 16.251 455.0 15.775 443.9 15.236 431.4i 3 16.032 449.9 15.508 437.8 14.812 421.5
4 16.053 450.4 15.576 439.3 15.234 431.4
5 16.010 449.4 15.471 436.9 14-.872 422.9
6 15.898 446.7 15.225 431.3 14.331 410.3
Average 452.3 440.2 428.9
^  Twall
°F 62.9 62.7 62.9
^  Tsat °F
+51.6 +39.7 +28.1
Water in mv/°F 10.458 318.6 9.822 302.5 8.724 275.3
out mv/°F 10.718 325.2 10.057 308.5 9.052 283.2
T °F b 321.9 305.5 279.3
A T A^  sub °F 15.9 32.3 58.6
Velocity lb/sec 1.82 I.83 I .85
Volts 9.82 9.77 9.75
Amps * 1380 1380 1384
Heat flux, Btu/lirft 769,000 765,000 766,000
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TABLE 11.
Preuouro - 100 psig T , “33?.8 °Fsat
Orifice Differential Reading = 50" water (0.35" Orifice)
Run No. 11.1 11 • 2 V " 11.3
Wall temp.l. mv/ F 15.803 444.6 I5.792 444.3 15.675 441.6
2 15.535 438.4 15,707 442.3 15.490 437.3
3 15.304 433.0 15.533 438.3 15.418 435.6
4 15.094 428.1 15.513 437.9 16.258 455.1
5 15.102 428.4 15.322 433.4 15.892 446.6
6 14,627 417.2 14.910 423.8 15.396 435.1
Average o 433.5 438.2 442.0
&  Twall F 49.6 50.2 49.7
A  Tsat °F +46.1 +50.2 +54*4
Water in mv/°F
jT \
2.033 92.2 3.582 136.6 4.870 173.1
out mv/ F 2.811 114.5 4.348 158,3 5.726 198.5Tb°F 103.4 147.4 185.8
A  "sub o_F 234.4 190.4 152.Q
Velocity lb/sec 0.44 0.44 0.44
Volts 8.91 8.89 8.86
Amps o 1195 1212 1207
Heat flux,Btu/hrft 
>
603,000
■
611,000 606,000
Run No. 11.4 11.5 11.6
Wall temp .1. mv/° F 15.772 443.9 15.845 445.5 15.843 445.5
2 15.738 443.0 15,728 442.8 15.742 44-3.1
3 15.857 445.8 15.661 441.3 15.640 440.8
4 16.137 452.3 16.133 452.2 16.105 451.6
5 16.245 454.8 16.225 454.3 16.182 453.3
6 16,027 449.7 16,218 454.2 16.092 451.2
Average r\ 447.8 447.7 447.4
^  Twall F
49.8 49.7 49.8
^  Tsat °F +60.2 +60.2 +59.8
Water in mv/°F 6.708 225.5 7.747 251.4 8.198 262.4
out mv/°F 7.523 246.0 8.630 272.9 9.084 284.0
T F b
235.8 262.2 273.2
A T ksub °F 102.0 75.6 64.6
Velocity lb/sec 0.43 0.43 0.43
Volts 8.90 8.96 8.96
Amps o 1205 1195 1195
Heat flux,Btu/hrft 608,000
'
607,000 607,000
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TABLE 11. (cont.)
Pressure = 100 psig Aat = 337*8 °F
Orifice Differential Reading = 50 n water (0.35n Orifice)
Run No . .--rn7— ------------IT78~ >7 " ~ 11,9
Wall temp.l. mv/ F 13.699 442.2 16.268 455.4 16.196 453.6
2 13.740 444. BI T  ( * / 15.648 441.0 16.017 449.5
3 13.617 440.5 15.674 441.6 15.582 439.5
4 16.028 449.7 15.536 438.4 15.663 441.3
5 16.126 452.0 15.291 432.7 15.497 437.5
6 16.138 452.8 15.291 432.7 15.252 431.8
Average 44-6.6 445 * 6 444.5
A  Twall
u .
F 49.7 49.7 49.7
A T 4.sat o _ F +59.1 +58.1 +57.0
Water in mv/° F 8.502 269.9 8.788 276.5 9.085 284.0
out mv/°F 9.397 291.6 9.695 298.8 9.954 305.9
T, F b 280.7 287.7 294.9
A T .sub °F 56.1 50.1 42.9
Velocity lb/sec 0.43 0.43 0.43
Volts 8.97 8.77 8.77
Amps o 1192 1219 1218
Heat flux,Btu/hrft 606 ,000 606,000 605,000
Run No. 11.10 11.11 11.12
Wall temp.l. mv/ F 15.645 440.9 16.083 451.0 15.986 448.7
2 15.600 439.9 15.930 447.5 15.835 445*3
3 15.484 437.2 15.467 436.8 15.374 434.6
4 15.777 444.0 15.443 436.2 15.274 432.3
5 15.902 446.9 15.270 432.2 15 • 148 429.3
6 15.978 448.6 15.107 428.4 15.152 429.4
Average 443.1 441.2 439.2
A  T^  wall °F
49*8 49.9 49.7
A  T 4.-— sat
°p +55.5 +53.5 +51.7
Water in m v A F 9.417 292.2 9.485 294.0 9.712 299.7
out mv/ F 10.350 315.9 10.391 317.0 10.640 323.3
T, F b 304.1 305.5 3H.5
A  T 
^  sub °F
33.8 32.3 26.3
Velocity lb/sec 0.43 0.43 0.42
Volts 8.96 8.83 8.80
Anns * 1195 1214 1213
Heat flux,Btu/hrft 607, 000 607,000 605,000
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TABLE 11. (cont.)
Pressure = 100 *>sig Tsat =337.8 °F
Orifice Differential xReading = 50H water (0.
r
35” Orifice)
Run No. 11.13 11.14 * 11.15 ■
Wall temp.l. mv/ F 15.992 44-8.9 15.585 439.5 15.624 440.5
2 15.861 445*9 15.54.3 438.6 15.579 439.4
3 13.373 434.6 15.428 435.9 15.488 437.5
4 15.237 431.4 15.663 441.4 15.700 442.2
3 13.128 428.9 15.806 444.6 15.865 446.0
6 15.011 426.1 15.949 447.9 16.008 449.3
Average 438.6 441.5 442.7
A  *wall / 49.6 49.9 49.8
A  Tsat F +51.2 +52.8 +55.1
Water in mv/ F 9,494 294.1 9.423 292.4 9.156 285,7
.out mv/°F
A  F n
10.388 316.9 10.377 318.6 10.052 308.4
305.5 304.5 297 4
A t , fsuo 32.3 33.3 4-0.7
Velocity lb/sec 0.43 0.43 0.43
Volts 8.80 8.98 8.97
Amps £ 1210 1194 1193
Heat flux,Btu/hrft 603,000 608,000 606,000
Run No » II.16 11.17 II.18
Wall temp.1. mv/ F 15.625 440.5 16.113 451.7 15.592 439.7
2 15.592 439.7 15.963 448.3 15.558 438.9
3 15.502 437.6 15.538 438.4 15.457 436.6
4 15.695 442.0 15.463 436.7 15.650 441.0
5 15.882 446.4 15.375 434.6 15.795 444.4
6 16.021 449.6 15.150 429.4 15.947 447.9
Average 44^.7 442.1 441.2
A  Twall
°p 49.8 49.8 49.7
A L a t °F +55.1 +54.5 +53.7
Water in mv/°F 8. W  268.5 8.214 262.8 7.688 250.0
out mv/°F 9.352 290.6 9.084 284.0 8.619 272.7
A  F 279.5
273.4 261.3
^  Tsub °F 58.3 64-4 76.5
Velocity lb/sec 0.43 0.43 0.43
Volts 8.98 8.77 8.96
Amps • 1193 1220 1193
Heat flux,Btu/hrft 607,000 606,000 606,000
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TABLE 11. (cont,)
Pressure = 100 psig ^sat = ^-^*8
Orifice Differential Reading = 50n water (0.35” Orifice)
Run No • " 11.19... - ■ nzxrs- H . 2 T
Wall temp.l. mv/ F 16.044 450.0 15.512 437.9 15.206 430.7
2 15.930 447.4 15.465 436.7 15.163 429.7
3 15.448 436.4 15.347 434.0 14.945 424.6
4 15.282 432.5 15.492 437.4 15.011 426.2
5 15.222 431.1 15.622 440.4 14.999 425.91
; 6 15.044 426.9 15.712 442.4 14.915 423.9
Average 440.0 437.6 426.3
Twall °F 49.4 49*8 49.9
A L a t °F +52.8 +50,0 +38.6
"Water in mv/°F 7.640 248.8 6.753 227.7 4.675 167.6
out mv/°F 8.532 270.6 7.667 249.5 5.415 189.6
f °F 
b
260.2 238.6 178.6
A  Tsub
c>
F 77.6 99.2 159.2
Velocity lb/sec 0.43 0,43 0.44
Volts 8.78 8.97 8.94
Amps o 1210 1193 1197 •
Heat flux,Btu/hrft 602.000 606 ,000 606.,000
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TABLE 12.
Pressure = 200 psig T , = 387.8 °F
S3.t
Orifice Differential Reading = 72” water (0.45" Orifice)
Run. No. 12.1 12.2 12.3
Wall temp.1. mv/°F 5; 944. 204i 6 6.726 226*0 7,514 245.8
2 5.728 198.6 6.485 219,6 7.276 240.0
3 5.704 197.9 6.428 218.0 7.275 240.0
4 5.508 192,4' 6.267 213.6 7.046 234.3
5 5.490 191.9 6.217 212.2 7.056 234.6
6 5.220 184.3 5.932 204.2 6.838 228.9
Average 194.5 215.6 237.1
Twall F 21. 9 21.9 21.8
A ^ a t  °F -215.2 -194.1 -172.4
Water in mv/°F 2.256 98.6 3.133 123.8 4.140 152.5
out mv/ F 2.394 102.6 3.274 127.8 4.278 156.4
T F b 100.6 125.8 154.4
A  T . °Fsub 287.2 262.0 233.4
Velocity lb/sec 1.05 1.05 1.04
Volts 5.64 5.70 r- 5*68
Amps ‘ p ‘"795 788 ‘791
Heat flux,Btu/hrft 254,000 255, 000 255,000
Run No, 12.4 12.5 12.6
Wall temp.l. mv/ F 9.148 285.5 10.302 314.8 12.485 368.9
2 8.912 279.8 10.082 309.1 12.249 363.2
3 8.971 281.2 10.081 309.1 12.259 363.4
4 8.648 273.4 9.855 303.4 11.960 356.3
5 8.676 274.1 9.854 303,4 11.957 356,2: 6 8 ,488 269.5 9*593 296.7 II.658 34-9.0
Average A 276.9 305.6 358.9
A  Twall F 21.7 21.9 21.4- 1
^  Lat 0-«WF -132^6 -104.0 -50.3
Water in mv/°F 5.875 202.7 7.026 233.7 9.194 286.6
out mv A  F 6.014 206.5 7.176 237.5 9*346 290.3
Tb °F 204.6 235.6 288.5
A TSUb °F 183.2 152.2 99.3
Velocity lb/sec 1.03 1.03 1.01
Volts 5.74 5.78 5.88
Amps r* 0
256,
■.
7 86 *'775 1770
Heat flux,Btu/hrft 000 242, 000 257 ,000
’
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TABLE 12. (cont.)
Pressure = 200 psig ^sat = °F
Orifice Differential Reading = 72" water (0.45u Orifice)
Run No. 12.7 12^8 12.9 •
Wall t emp.1. m v/°F 13.287 387.9 13.694 397.3 14.058 404.7
2 13.088 383.4 13.504 392.9 13.867 401.2
3 13.043 382.3 13.475 392.2 13.848 400.8
4 12.827 377.0 13.246 386.9 13.601 395.25 12.826 377.0 13.262 387.3 13.619 395.6
6 12.306 369.3 12.916 379.1 13.284 387.8
Average 379.0 388.7 396.8
A *wall / 21.2 21.3 21.2
A *sat F -30.0 -20.4 -12.2
Water in mv/^F 10.122 310.1 10.496 319.6 10.828 328.0
out mv/ F 10.283 314.2 10.650 323.5 10.984 332.0
A  F 312.2 321.5 330.0
A Tsub °F 75.6 66.3 57.8
Velocity lb/sec 1.01 1.00 1.00
Volts 5.90 5.92 5.92
Amps ‘ . - ‘■763 r'765 "763
Heat flux,Btu/hrft 233,000 257,000 256,000
IL ________  . . 1
Run No • 12.10 12.11 12.12 ;
Wall t emp.1. mv/ F 14.333 410.5 14.604 416.7 14.722 419.4 I
2 14.129 406.2 14.422 412.4 14.543 415.2 !
3 14.128 406.2 14.375 411.4 14.508 414.4 !
4 13.874 400.9 14.173 407.2 14.303 409.9 i
5 13.894 401.3 14.185 407.4 14.318 4-10.2
6 13.576 394.5 13.831 400.0 13.977 403.0
Average r\ 402.6 408.6 411.5
^  Twall F 21.2 21.2 21.2
Tsat °F -6.4 -0.3 +2.6
Water in mv/°F II.080 334.4 11.401 342.5 11.563 346.6
out mv/°F 11.238 338.4 11.555 346.3 11.714 350.40 - .
it. F b 336.4 344.4 348.5
-— 1. sub °F 51.4 43.4 39.3
Velocity lb/sec 1.00 1.00 0.99
Volts 5.93 5.94 5.95
Amps ‘763 * 762 * 760
Heat flux,Btu/hrft 256,000 257,000 256,000
... -..i
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TABLE 12 (cont.)
Pressure » 200 psig T = 387.8 °FiSS-t/
Orifice Differential Reading = 72n water (0,45tr Orifice)
Run No. " . ...15.13' ^ 12.14 12/15
Wall temp.l. mv/ F 15.040 4-26.8 15.236 431.4- 15.345 434.9
2 14.84-3 4-22.2 15.048 427.0 15.173 4-29.9
3 14.817 421.6 15.042 4-26.8 15.157 4-29.6
4 14.578 416.0 14.780 420.7 14.906 423.7
5 14.582 416.2 14.813 4-21.6 14.934 424.4
6 14-.214- 408.1 14,460 413.3 14.584 4-16.2
Average r\ 4-17.8 4-22.8 4-25.6
A. TWall F 21.2 20.9 20.9
A  Tsat °F +8.8 +14.1 +17.0
Water in mv/°F 11.802 352.5 12.022 357.8 12.165 361.5
out mv/° F 11.975 356.7 12.169 361.3 12.316 364-.8
T, °F b 354-. 6 359.5 363.0
A t ,a — sub °F 33.2 28.3 24.8
Velocity lb/sec 0.99 0.99 0.99
Volts 5.96 5.91 5.91
Amps 0 ‘761 1 758 r758
Heat flux,Btu/hrft
i----- ---*-- ---
257,000 254-, 000 254-, 000
Run No.
— .."t
.1. mv/° F
12.16 12.17 12.18
Wall temp I5.475 437.0 15.546 438.6 15.551 438.8
2 15.314- 4-33.3 15.384 4-34-.9 15.398 435.1
3 15.283 4-32.5 15.348 434-.0 15.378 434.7
4 15.072 4-27.6 15.164 4-29.7 15.198 430.5
5 15.096 428.0 15.191 4-30.4- 15,223 431.1
6 14.738 419.8 14.853 4-22.5 14.906 423.7
Average 4-29.0 431.0 431.7
A Twall °F 20.9 20.9 21.1
A 1 
aa sat °F +20.3 +22.4 +22.8
Water in mv/°F 12.360 365.8 12.593 371.4 12.685 373.6
out mv/° F 12.514- 369.5 12.747 375.1 12.842 377.4
T, °F0 367.7 373.3 375.5
Tsub °F
20.1 14.5 12.3
Velocity lb/sec 0.99 0.99 O .98
Volts 5.92 5.91 5.94
Amps fc O ‘ 758 *'758 ‘762
Heat flux,Btu/hrft 254-, 000 254,000 257,000
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TABLE 12. (cont.)
Tsat =387.8 FPressure = 200 psig
Orifice Differential Reading = 72” water (0.45n Orifice)
Run No.
Wall temp.l. mv/°F 
2
3
4
5
6
Average
A T -- °F'wall
sat
yO.Water in mv/ F 
out mv/°F
Tb °F
° F
Velocity lb/sec 
Volts
Amps 4 ' p
iHe at flux,Btu/hrft
12.19 12.20 12.21
15.540 438*5 15*466 436*8 15.304 433.0
15.383 434*9 15.296 432.8 15.127 428.8
15.364 433*4 15,284 432.5 15.055 427.1
15.171 429.9 15.062 427.3 14.890 423.3
15.204 430.7 15.082 427.8 14.833 422.0
14.882 423.1 14.749 420.0 14.475 413.6
431.1 428.8 424.0
21.0 20.9 21.0
+22.3 +20.1 +15.2
12.585 371.2 12.348 365.5 12.178 361.5
12.740 374.9 12.498 369.2 12.339 365.3
373.1 367.4 363.4
14.7 20.4 24.4
0.99
3-92
*760
253,000
0.99
5.90
‘759
252,000
0.99 
5.91 
* 761 
255,000
Run No
. . . .. »■-
» ( 12.22 12.23 12.24 1
Wall temp.l. mv/ F S14.908 423.8 14.776 420.6 14*602 416.6 j
2 14.727 419.5 14.572 416.0 14.413 412.2 j
3 114.638 417.4 14,558 415.6 14.389 411.7 j
4 14.482 413.8 14.303 409.9 14.158 406.9 j
5 14.468 413.4 14.316 410.2 14.156 406.8
6 14.076 405.1 13.968 402.8 13.818 399.7
Average /■> 415.1 412.0 408.4
^  Twall F
21.0 21.1 21.1
^  Tsat °F +6.3 +3.1 -0.5
Water in mv/°F 11.801 352.5 11,544 346.1 11.396 342.3
out mv/°F 11.956 356.1 11.708 350.2 11.557 34-6.4
T, °F b 354.3 343.1 344.3
^  Tsub °F 33.5 39.7
43.4 j
t
Velocity lb/sec 0.99 0.99 1.00 i
Volts 5.90 5.90 5.90 1
Amps 4 * 762 ‘763 *765 1
Heat flux,Btu/hrft 255,000 255,000 256,000 1
TABLE 12A.
Pressure = 200 psig ^sat = °F
Orifice Differential Reading = 72fJ water (0.45M Orifice)
Run No 12iL.l 12A.2 12A.3
Wall temp).l. mv/°F 10.773 326.6 12.958 380.1 13.253 387.1
2 10.797 327.2 13.062 382.8 13.368 389.7
3 10.813 327.6 13.060 382.7 13.344 389.2
4 10.734 325.6 12.974 380.5 13.271 387.6
5 10.777 326.7 13.048 382.4 13.336 389.0
6 10.832 328.1 13.004 381.4 13.289 387.9
Average n 327.0 38li7 388.4
A  Twall F 21.6 ■21*3 21.3
A  Lat °F -82.4 -27.4 -20.6
Water in mv/°F 8.307 265.1 10.505 319.8 10.795 327.1
out mv/°F 8.481 269.3 10.649 323.4 10.943 331.0
Tb 267.2 321.6 329.0
A  TSub
O-r,F 120.6 66.2 58.7
Velocity lb /sec 1.02 1.00 1.00
Volts 5.50 5.55 5.55
Amps *824 *'814 ‘815
Heat flux,Btu/hrft 257, 000 256,000 256,000
Run No. • 12A.4 .
Wall temp.1. mv/°F 13.538 393.7
2 13.657 396.3
3 13.672 396.6
4 13.567 394.4
5 13.652 396.2
6 13.591 394.9
Average 395*3
A  Twall F 21.1
A ' L a t  °F 0 -13.6
Water in mv/ F 11.087 334.6
out mv/°F 11.228 338.1
T. °F b 336.3
A T v. °FA-i sub 51.4
Velocity lb/sec 1.00
Volts 5.55
Amps ‘ p ‘ 810
Heat flux,Btu/hrft 255,000
- l8 o -
TABLE 13.
Pressure = 200 psig T = 387.8 °F
S3.t
Orifice Differential Heading = 72” water (0.45” Orifice)
Run No. 13.1 13.2 13.3
Wall temp.l. mv/ F 8.299 264.9 9.151 285.6 9.805 302.0
2 7.877 254.6 8.708 274.9 9.369 290.9
3 7.838 253.6 8.732 275.4 9.363 290.8
4 7.458 244.4 8.223 263.1 8.948 280.8
5 7.430 243.7 8.243 263.5 8.938 280.4
6 7.041 234.2 7.893 255.0 8.557 271.2
Average 249.5 269* 6 286.1
A W  °F 35.9 36.3 35.6
A *sat °F -174.2 -154.5 -137.3
Water in mv/°F 2.172 96.2 3.149 124.2 4.115 151.7.
out mv/ Fr\ ' 2.389 102.4 3.373 130.7 4.336 158.0
T, F b „ 99.3 127.4 154.9.
A *sub F 288.5 260*3 232.9
Velocity lb/sec 1.05 1.05 1.03
Volts 7.30 7.35 7.35
Amps k' p 1018 1020 1010
Heat flux,Btu/hrft 421,000 425,000 421,000
Run No. 13.4 13*5 13.6 i
Wall temp.l. mv/°F 11.396 342.3 12.223 362.6 13.359 389.6 i
2 10.966 331.5 11.811 352.5 12.982 380.7 1
3 11.007 332.6 11.796 352.3 12.879 378.2
4 10.517 321.1 11.404 342.6 12.585 371.2 :
5 10.564 321.3 11.402 342.6 12.577 371.0 j
6 10.231 312.9 10.982 332.0 12.054 358.5 1
Average
A Aall °F
326.9 347.3 375.0 1
35.3 35.4 35.1
A Tsat °F -96.2 -75.9 -47.9
yOWater in mv/ F 5.872 202.6 6.727 226.0 8.275 264.3
out mv/°F 6.104 209.1 6.967 232.1 8.526 270.4
A °F 205.8 229.1 267.4
A *sub V 182.0 158.7 120.4
Velocity lb/sec 1.03 1.03 1.02
Volts 7.39 7.45 7.46
Amps *" p 1004 1002 • 997
Heat flux,Btu/hrft 421, 000 423, 000 422,000
.
J
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TABLE 13» (igont« )
Pressure = 200 psig T = 387*8 °F
Sett
• Orifice Differential Reading = 72” water (0.4-3" Orifice)
Run No » ’ ... . ..... 13 "."8””... 13.9
Wall temp.l. mv/ F 14-.765 420.4- 15.4-33 4-36.0 15.984 448,6
2 14-.294- 409*7 15.019 426.3 15.554 438,8
3 14-.283 4-09*5 14-. 94-2 4-24.5 15.537 438.4
4 13.788 399*0 14.557 415.6 15.051 427*1
3 13.787 389.0 14-.546 415.3 15.089 428.0
6 13*337 389.0 14.039 404-.4 14-.644 417*6
Average A 403.9 420.2 432,4
^  Twall F 34.7 34.7 34?5
A  Tsat °F -18.6 -2.3 +10.2
Water in mv/° F 9.123 285.0 10.047 308.5 10.4-54 318^6
out mv/°F 9.374- 291.1 10.304- 314.8 10.707 325*0
T, °F b 288.0 311.6 321,8
A  T ,* suo °F 99.8 7 6.2 C
T
\
cr\ O
Velocity lb/sec 1.01 1.01 1,00
Volts 7.4-3 7.46 7.47
Amps i" Oi ‘997 t'995 *991'
Heat flux,Btu/hrft 4-20,000 421 ,000 420,000
Run No • 13.10 13.11 13.12
Wall temp.l. mv/ F 16.382 458.0 16.598 462.9 16.615 463,3
2 15.944 447.8 16.182 453.4 16.465 459*6
3 15.94-2 44.7.8 16.156 453.0 16.437 459.2
4 15.474 436.9 15.706 442.3 16.017 449*5
5 15.483 437.2 15.709 442.4 16.024 449.7
6 14.987 425*6 15.203 430.6 15.501 437.6
Average a 441.6 446.7 451,9
^  Twall
F 34.6 34.3 34.4
^4 Tsat
u . .
F +19.3 +24.6 +29.8
Water in mv/° F 10.805 327.4 11.034 333.3 11.346 341.1
out mv/° F 11.058 333.9 11.298 339.9 11.608 347-7
T, °F b 330.6 336.6 344.4
^  Tsub
F 57*1 51.2 43.4
Velocity lb/sec 1.00 1.00 1.0c
Volts 7.49 7.48 7.50
Amps » O ‘992 ••988 ‘987
Heat flux,Btu/hrft 421,000 419,000 420,000
TABLE 13* (cont.)
Pressure = 200 psig T , = 387*8 °F
SQ. u
Orifice Differential Reading = 72ff water (0*45” Orifice)
Run No• 13.13 13.14 13.15 [
Wall temp.l. mv/°F 16.563 462.1 16.428 459.0 16.408 458.5
2 16.479 460.2 16.501 460.7 16.462 459.9
3 16.414 458.7 16.444 458.4 16.425 458.9
4 16.104 451.5 16.244 454.8 16.254 455.0
5 16.084 451.1 l6.25o 455.1 16.286 455.7
j 6 15.549 438.7 15.778 444.0 15.838 445.4
{Average 452.6 454.2 454.6
| A W ° r 34.3 34.3 34.4
A ^ a a t  °F +30.5 +32.1 +32.4
Water in mv/°F 11.461 344.0 11.804 352.6 11.974 356.6
out mv/°F 11.726 350.7 12.062 358.7 12.241 363.0
°F 347.3 355.7 359.8
A  Tsub °r 40.0 32.1 28. Q
Velocity lb/sec 1.00 0.99 0.9.9
Volts 7.48 7.48 7.49
Amps ‘ p * 988 4 988 *991
Heat flux,Btu/hrft 419,000 
— -- ---------
419,000 421,000
Run No. 13.1b 13.17 13.18 r
Wall t emp.1 . mv/ F i6.456 459.6 16.368 457.6 16.297 456.0
2 16.456 459.6 16.326 456.7 16.224 454.3
3 16.444 459.4 16.282 455.6 16.201 453.8
4 16.298 456.0 16.263 455.2 16.152 452.7
5 16.320 456.5 16.288 455.8 16.197 453.7
6 15.930 447.5 15.994 449.0 15.920 447.2
Average 455.4 454.6 452.9
^  Twall °F 34.4 34.5 34.5
^  Tsat °F +33.3 +32.3 +30.6
Water in mv/°F 12.101 359.7 12.593 371.4 12.692 373.8
out mv/° F 12.365 366.0 12.86? 378.0 12.960 380.2
Tb °F 362.8 374.7 377.0
^  Tsub
O--,F 24.9 13.1 10.8
Velocity lb/sec 0.99 0.99 0.99
Volts 7.49 7.49 7.48
Amps ‘990 ‘■994 ‘ 994
Heat flux,Btu/hrft 420,000 422,000 421,000
TABLE 13» (cont.)
Pressure = 200 psig ^sat  ^^87 *8
Orifice Differential Reading = 72u water (0.45n Orifice)
Run No * 13.19*: 13.20 13.21
Wall.temp.l. mv/ F 16.306 456.2 16.408 458.6 16.334 456.9
2 16.212 454.0 16.277 455.6 16.172 453.1
3 16.183 453.4 16.291 455.9 16.147 452.5 1
4 16.147 452.5 16.178 453.2 16.063 450.6 i
5 16.186 453.4 16.231 454.5 16.082 451.0
: 6 15.946 447.9 16.008 449.3 15.769 443.8
Average 452.8 454.1 450.9
A Twall j 34*4 34.5 34.0
A ?sat °F +30.6 +31.8 +29.1
Water in mv/ F 12.596 371.5 12.436 367.7 11.975 356.6
out mv/°F 12.868 378.0 12.712 374.2 12.233 362.8
L  F 374.7 •371.0 359.7
A  Tsub °F 13.0 16.8 28.1
Velocity lb/sec 0.99 0.99 0.99
Volts 7.47 7.49 7.43
Amps O *993 .992 ‘986
Heat flux,Btu/hrft 420 ,000 421,000 415,000
Run No.
• 1 • mv/° F
13 .22 13.23 13.24
Wall temp 16.268 455.3 16.236 454.5 16.161 452.9
2 16.101 451.6 16.042 450.0 15.933 447.6
3 16.068 450.7 16.015 449.5 15.911 447.1
4 15.978 448.6 15.884 446.4 15.747 443.3
5 16.005 449.2 15.913 447.1 15.774 44.3.9
6 15.662 441.3 15.552 438.8 15.343 433.9
^.verage r\ 449.1 447.4 444.3
A TWall F 34.2 34.7 34.2
A Lat °F +27.1 +24.9 +22.3
Water in mv/°F 11.805 352.6 11.542 346.0 11.382 342.0
out mv/°F 12.061 358.5 11.804 352.6 11.648 348.7
T, °F b 355.5 349.3 345.4
A  Tsub °F 32.3 38.5 42.4
Velocity lb/sec 1.00 0.99 1.00
Volts 7.46 7.50 7.44
Amps 1 1988 * 995 ‘"988
Heat flux,Btu/hrft 418,000
..........
423,000 417,000
  _____ _ ____
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TABLE 13. (cont,)
Pressure = 200 psig T , = 387.8 °Fsat
Orifice Differential Pending = 72” water (0.45n Orifice)
Run No * 13-.25 13.26
Wall temp.l. mv/°F 16.085 451.1 15.699 442.1
2 15.748 443.3 15.404 435.4
3 15.690 442.0 15.212 430.8
4 15.406 435.4 15.039 426.6
5 15.347 434.0 14.996 425.7
6 14.875 423.0 14.342 410.7
Average 437.4 428.4
A hall F 34.2 34.5
A ^sat +15.4 +6.1
Water in mv/°F 10.772 326.6 10.549 320.9
out mv/ F 11.061 333.9 10.792 327.1
°Fb 330.3 324.0
A Tsub F 57.5 63.8
Velocity lb/sec 1.00 1.00
Volts 7.41 7.45
Amps *’ p 990 ‘994
jHeat flux,Btu/hrft 416 ,000 420,000
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TABLE 134.
Pressure = 200 psig A at 
Orifice Differential Heading =
= 387.8 °F 
72n water (0.45” Orifice)
Run No. 13 A. 1 ” 1'5T.2 13 A. 3
Wall temp.l. mv/°F 12.493 369.1 14.365 411.2 14.828 421.8
2 12.568 370.8 14.464 413.4 15.005 426.0
3 12.584 371.2 14.331 410.5 14.926 424.1
4 12.362 365.9 14.387 411.6 14.777 420.7
5 12.509 369.4 14.334 410.6 14.873 423.0
6 12.66? 373.2 13.916 401.7 14.776 420.6
Average 368.7 407.7 420.9
A  *wall / 34.9 34.9 34.8
A  T . F -54.0 -14.9 -1.7*v sat
Water in mv/ F 8.302 265.0 10.229 312.8 10.5U 320.0
out mv/ F 8.556 271.1 10.469 318.9 10,784 326.8
T, °FD
268.1 315.9 323.4
A  T , °F 
a-j* sub 119.7 71.9 64.4
Velocity lb/sec 1.02 1.01 1.00
Volts 7.04 7.13 7.14
Amps ‘ p 1050 1044 1044
Heat flux,Btu/hrft 419,000 422 ,000 422 ,000
1 Run No• 13 A. 4 13 A. 5 13 A. 6
Wall temp.l. av/ F 14.954 424.9 15.164 429.7 15.366 434.5
' 2 15.088 427.9 15.307 433.1 15.522 438.1
3 15.067 427.5 15.281 432.6 15.476 437.0
4 14.913 423.9 15.141 429.2 15.375 434.6
■ 5 15.022 426.4 15.204 430.7 15.417 435.6
6 14.958 424.9 15.052 427.1 15.235 431 *4
Average 425.9 430.4 435.2
A
—A wall
°F 34.7 34.7 34.9
A T ,-— k sat °F +3.4 +7.9 +12.5
Water in mv/°F -10.818 327.8 11.074 334.3 11.364 341.6
out mv/°F 11.080 334.4 11.335 340.9 11.626 348.1
• V°Fb 331.1 337.6 344.9
A  1A-a sub °F 56.7 50,2 42.9
Velocity lb/sec 1,00 1.00 1.00
Volts 7.16 7.17 7.20
Amps * O 1038 1038 1040
Bleat flux, Btu/hrft | 421
1
,000 422,000 424,000
4
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TABLE 154. (cont.)
Pressure = 200 psig ^gat = •&
Orifice Differential Reading = 72" water (0.45n Orifice)
Run No » 13 A. 7 13A.8 13 A. 9
Wall temp.l. mv/ F 15.42 436.2 15.685 441.9 15.753 4 3 . 4
2 15-393 439.7 15.862 446.0 15.936 47.6
3 15.546 438.6 15.799 445.0 15.887 446.5
4 15.451 436.4 15.724 44-2.8 15.795 44-8.4
5 15.491 437.4 15.763 443.7 15.854 45.8
6 15.316 433.3 15.586 439.6 15.680 41.8
Average 436.9 4-3.1 45.6
A Twall °F 34.7 34.7 34.6
A*eat °F +14.4 +20.7 +23.2
Water in mv/°F 11.497 344.9 11.958 356.2 12.095 359.5
out mv/°F 11.758 351.5 12.215 362.4 12.357 365.8
Tb °F 348.2 359*3 362.6
A Tsub °F 39.6 28.5 25.1
Velocity lb/sec 0.99 0.99 0.99
Volts 7.18 7.18 ■ 7.17
Amps i' O 1038 1038 1037
Heat flux,Btu/hrft 422,000 422 ,000 421,000
i
j Run No.
.l.mv/°F
13-1.10 13A.11 13A.12
Wall temp 15.796 444.4 15 .794 444.4 15.775 4 3 . 9
2 16.016 4 9 . 5 16 .04 450.1 16.004 4 9 . 3
3 15.948 47.9 15 .970 448.4 15.955 448.0
4 15.883 446.4 15 .923 4 7 . 3 15.892 446 • 6
5 15.937 447.7 16 ,008 49.3 15.984 48.7
6 15.778 44.0 15 .851 45.7 15.836 4 5 . 3
Average 446.6 4 7 . 5 4 7 10
A Twall F 34.5 34.5 34.4
A Lat °F +24.3 +25.2 +24.8
Water in mv/° F I2.382 366.4 12 .703 374.0 12.598 371-5
out mv/°F 12.646 372.7 12 9 66 380.3 12.863 377.9
Tb °F 369.5 377.2 374.7
A Tsut °F 18.2 10.6 13.1
Velocity lb/sec 0.99 0.99 0.99
Volts 7.17 7.17 7.15
Amps * ' P IO36 1037 1036
Heat flux
.... . . . .
:, Btu/hrf t 421, 000 421, 000 420. 000
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TABLE 13A. (cont.)
o
Pressure = 200 psig T , = 337*8 F
Sclu
Orifice Differential Heading = 72?f water (0.45?! Orifice)
Run No 9 ........" I T UI3 ---------- 13AV14 I3A,15
Wall temp.l. mv/ F 15*791 444.3 15.748 443.3 15.707 442.3
2 16*005 44.9.3 15.957 448.1 15.913 447.1
3 15*962 448.2 15.911 447.1 15.855 445.8
4 15.884 446.4- 15.808 444.7 15.766 443.7
5 15*963 448.2 15.892 44-6.6 15.827 445.1
6 15.822 445.0 15.753 443.4 15.684 441.8
Average 446.9 445.5 442.7
^  ^wall
°F
A
34.6 34.4- 34.5
A  Tsat F +24.6 +23.4 +20.4
Water in mv/° F 12.444 367.9 12,143 360.7 11.995 357.1
out mv/°F 12.705 374.1 12.403 366.9 12.255 363.3
A  °F 371.0 363.8 360.2
A ^ sub °F 16.8 24.0 27.6
Velocity lb/sec 0.99 0.99 0.99
Volts 7.17 7.15 7.16
Amps o 1038 1035 1037
He at flux, 3tu/hrf t 4-22,000 419,000 421, 000
Run No * ------------ T3T.T6 ,'”- ■ ■ 13a:tt ...... ...  .........................
Wall temp.1. mv/ F 15.648 441.0 15.451 436,4
2 15.84-5 445.5 15*647 440.9
3 15.792 444.3 15.592 439.7
4 15.697 442.1 15.473 437.0
5 15.761 443.6 15.544 438.6
6 15.623 440.5 15.402 435.3
Average 441.1 436.0
A  w °F 34.8 34.7
^  Tsat °F +18.5 +13.5
Water in mv/°F 11.782 352.0 11.366 341,6
out mv/°F 12.043 358.3 11.624 348.1
% °F 
0
355.1 344-. 8
A T usub °F 32.6 42.9
Velocity lb/sec 0.99 1.00
Volts 7.18 7.14
Amps r 104-2 1043
He at flux,Etu/hr f t 424,000 422, 000
♦
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TABLE 14.
Pressure = 200 psig T , = 387.8 °Fss.t
Orifice Differential Leading = 72” water (0.45s* Orifice)
Run No. '"1471... 14.2 T4.3
Wall temp.l. mv/°F 11.184 337.0 11.676 349.4 12.698 373.9
2 10.512 320.0 11.008 332.6 11.974 356.6
* 10.441 318.2 10.902 329.9 11,934 355.7
4 9.923 305.1 10.394 317.0 11,326 340.6
5 9.868 303.7 10,350 315.9 II.292 339.8
6 9.325 289.9 9.764 301.1 10.745 325.9
Average 312.8 324.8 348,8
^  Twall F 51.1 51.6 51.0
^  Tsat °F -126.1 -114.6 -89,9
Water in mv/ F 2.145 95.5 3.027 120.6 3.999 148.4
out mv/°F 2.476 104.9 3.359 130.3 4.346 158.3
Tb °F 100.2 125.4 153.4
A L u b  °F
287.6 262.3 234.4
Velocity lb/sec 1.05 1.05 1.04
Volts 8.71 8.77 8.85
Amp s *' p 1228 1232 1215 ’
Heat flux,Btu/hrft 606,000 612,000 609,000
Run No. 14.4 14.5
Wall temp.l. mv/ F 14.111 405.9 15.003 425.9
2. 13.395 390.3 14.314 410.2
3 13.337 389.0 14.260 409*0
4 12.737 374.9 13.675 396.7
5 12.698 373.9 13.654 396.2
6 12.100 359.7 12.019 357.7
Average a 382.2 397? 5
A  Twall F 50.7 50.4
A  L a t °F -56.3
—40.7
Water in mv/°F - 5.707 198,0 6.788 227.6
out mv/ F 6.073 208.2 7.154 237.0
T. °F 203.1 232.3
A  t .suo °F 184.7 155.5
Velocity lb/sec 1.03 1.03
Volts 8.86 8.88
Amps 1216 1210
Heat flux,Btu/hrft 611,000 609 ,000
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TABLE 14A.
Pressure as 200 psig ^sat “ ^87.8
Orifice Differential Reading ~ 72tf water (0.45?r Orifice)
Run No,
>.1. mv/°F
"lljXT---- ---- X4T.T™ ' -Tzir.y:—
Kail temj 9.373 291.0 IO.883 329t4 13.429 391.2
2 9.305 289.4 IO.916 330.2 13.538 393.7
3 9.263 288,4 10.894 329.7 13.494 392.6
4 9.309 289,5 10.773 326.6 13.273 387.6
5 9.297 288.7 10.816 327*7 13.341 389.2
6 9.051 283.2 10.703 324.9 13.304 388.3
Average a 285*9 325.6 387.8
^  Twall F 51.8 51.1 50.4
^sat °F -153.7 -113.2 -50.4
Water in mv/°F 2.132 95.1 4.035 149t5 6,816 228.3 .
out mv/°F 2.473 104.9 4.384 159.4 7.189 237.9
Tb F 100.0 154.4 233.1
A  Ts«b °F 287.8 233.4 154.7
Velocity lb/sec 1.05 1.04 1.03
Volts 8.21 8.25 8.36
Amps I' 1314 1300 1283
Heat flux,Btu/hrft 611,000 608,000 608,000
Run No.
>.1. mv/°F
14A.4 14A.5 14A.6
Wall temj: 15.307 433.1 15.856 44-5.8 16.275 455.5
2 15.464 436.8 16.047 450 f 2 16.557 462.0
3 15.385 434.9 15.973 447*5 16.481 460.3
4 15.248 431.7 15.761 443.6 16.186 453.4
5 15.319 433.3 15.930 447.5 16.434 459.2
6 15.127 428.9 15.952 44-7.0 16,495 460.5
Average 430.5 44-5.2 456.7
^  Twall °F
49.2 49.7 49.2
^  Tsat °F -6.4 +7.7 +19.7
Water in mv/°F 9.274 288,6 10.000 307.0 10.525 320.3
out mv/°F 9.619 297.0 10,364 316.3 10.904 330.0
Tfa F 292.8 3H.7 325.2
A  Tsub °F
95.0 76.1 62.6
Velocity lb/sec 1.01 1.00 1.00
Volts 8.47 8.50 8.48
Amps 1245 1257 1252
He at flux,Btu/hr ft 598,000 
.......................................... ...........-
606,000 607,000
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TABLE 14A. (cont.)
Pressure = 200 psig Tsat = 387.8 °F
Orifice Differential Reading = 72if water (0.45?! Orifice)
Run No. 14-A. 7 .... I S O ” .. 14A.9
Wall temp.1. mv/ F 16.398 4-58.3 16,426 459.0 16.341 457.0
2 16.663 4-64-.5 16.655 464.2 16.587 462.7
3 16.563 462.2 16.533 461.5 16.477 460.1
4 16.398 4-58.3 16.403 458.4- 16,395 458.3
3 16.624- 463.6 16.571 462.4 16.536 461.5
6 16.596 4-62.9 16.487 460.4 16.495 460.5
Average 460.2 459.7 458.9
A  Twall F 4-9.7 49.7 49.3
A *eat F +22.7 +22,1 +21.9
Water in mv/ F 11.274- 339.3 11.731 350.8 12.533 370.0
out mv/°F 11.659 34-9.0 12.115 360.0 12.913 379.1
T, °F 344-. 1 355.4 374.5
0
&  Tsub F 43.6 32.4 13.2.
Velocity lb/sec 1.00 0.99 0.99
Volts 8.52 8.52 8.48
Amps ’ p 1259 1260 1253
Heat flux,Btu/hrft 608,000 608,000 602 ,000
Run No• 14-A. 10 14A.11. 14A.12 :
Wall temp . 1. inv/° F 16.343 457.1 16.293 455.9 16.255 455.0.
2 16.585 462.7 16.536 461.5 16.495 460 • 6
3 16.480 460.2 16.462 459.8 16.404 458.5
4 16.401 458.4 16.346 457.1’ 16.324 456.6
5 16.524 461.3 16.499 460.6 16.436 459.2
6 16.475 460.1 16.433 459.2 16.379 457.9
Average 458.8 457.7 456.4
A TWall °F 49.5 49.7 49.7
A Tsat °F +21.5 +20.2 +18.9
Water in mv/°F 12.093 359.5 11.446 343.6 10.935 330,7
out mv/°F 12.476 368.7 11.872 354.2 11.342 341.0
Tb °F 364.1 348.9 335.9
A Tsub 0F 23.7 38.9 51.9
Velocity lb/sec 0.99 1.00 1.00
Volts 8.50 8.51 8.50
Amps 1257 1260 1259
He a t flux,Btu/hr ft 606 ,000 608 ,000 606 ,000
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TABLE 15. .
Pressure =■• 200 psig T = 387*8 °Fsat
Orifice Differential Reading = 72n water (O.A5M Orifice)
| Run No. 15*1 1 5 .2 15.3
kail temp.1 . mv/° F 11,042 333*A 12.24A 363.1 13.A5A 3 9 1 .8
! 2 11.091 33A .7 1 2 .2 6 8  363.6 13.A12 3 9 0 .8
! 3 11.06A 33A.O 12 .218  3 6 2 .A 1 3 .3 6 0  3 8 9 .6
i a 10.999 332.3 12 .1 0 8  3 5 9 .8 13.294 3 8 8 .0
! 3 1 1 .0 0 0  3 3 2 .A 12.113 360.0 1 3 .2 4 0  3 86 .8
j 6 10.953 331.3 12.035 358.1 1 3 .0 9 2  3 8 3 .A
|Average 333.0 3 6 1 .2 3 8 8 . A
A Twall F 6A.A 63 • 6 63.1
A Tsat °F -119 .2 - 9 0 .3 - 6 2 .A
Water in mv/°F 2.09A 9A .0 4 .OA8 1A9 .8 5 .7 3 7  1 98 .8
out mv/ F 2.51A 106 .0 A.A85 162.3 6 .1 7 5  2 1 1 .0
T. °Fb 100 .0 156 .0 20A.9
A  T , °F p—* sub 2 8 7 .8 2 31 .8 1 8 2 .9
^Velocity lb/sec 1 .0 5 1 .0  A 1.03
Volts 9.51 9-5A 9.56
Amps * p 1A25 31A11 . 1A03
Heat flux,Btu/hrft
i ....................... . . . . ....
7 68 ,00 0 763 ,000 760 ,000
...... . _____ j
Run No. 1 5 .A 15.5 1 5 .6  ; |
Wall temp.l.mv/°F 15.558 A38.9 16.530 A61.A 17.132 A75.0 |
2 15.552 A38.8 16.633 A6 3 .8 17 •3A5 A79.9 i
3 15.526 A38.2 16.552 A6 2 .0 1 7 .2 8 5  A78.5 |
A 15.377 A3A .7 I 6 .3 9 4  A5 8 .2 1 7 . 1 4 4 4 7 5 . 2  1
5 1 5 .4 4 6  A36.A 16.457 A59.7 1 7 .2 8 8  A78.5 i
6 1 5 .3 8 6  A3A .9 16 .3 0 6  456.2 17.160 A75.6
Average A37-0 A6 0 .2 A77.1
A \ a l l  °F 61.9 6 2 .0 61.9
A Tsat ° F -1 2 .7 +10.4 +27. A
Water in mv/°F 8 .2 1 0  262 .7 9.030 282.7 9.993 306.9
out iiiv/°F 8 .6 5 3  2 73 .5 9.A93 293.9 10.A55 318.6
2 68 .1 2 8 8 .3 312.7
A Hub °F 119 .7 99.5 75.1
Velocity lb/sec 1 .0 2 1 .0 1 1 .0 1
Volts 9 .6 0 9.65 9 • 68
Amps ‘ p 1386 1387 1385
Heat flux,Btu/hrft 75A,000 759,000 760 ,000
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TABLE 15. (cont,)
Pressure = 200 psig T , = 387*8 °Fsat
Orifice Differential Beading = 72” water (0,4-3” Orifice)
Run No• 15*7 15 ."H" 15.9 i
Wall temp . 1. mv/° F 17*4-17 481.5 17.535 484.2 17.618 485.1
2 17.690 487.7 17.845 491.3 17.946 493.6 j
3 17.634 4-86.5 17.796 490.1 17.895 492.4
4 17.438 482.0 17.572 485.O 17.657 486.9
5 17.638 486.5 17.811 490.5 17.873 491.9
6 17.567 485.0 17.752 489.2 17.782 489.9
Average 484.9 488.4 490.0
A Twall °F 62.4 61.9 62.0
A  V t °F +34.7 +38.7 +40.2
Water in mv/° F 10,422 317.8 10.708 325.0 10^962 331.4
out mv/°F 10.892 329.6 11.177 336.8 11.419 342,9
\  F 323.7 330.9 337.2
A Tsub °F 64.1 56.9 50.6
Velocity lb/sec 1.00 1.00 1.00
Volts 9.72 9.69 9.70
Amps k O 1392 1390 1390
Heat flux,Btu/hrft 767,000 763,000 764,000
Run No.
1 15.10 i5.ll 15.12 i
Wall temp .1. mv/°F 17.668 487.2 17.731 488.7 17.738 488.8
2 18.004 495.0 I8.O87 496.9 18.100 497.2
3 17.938 493.5 18.135 498.1 18.053 496.2
4 17.715 488.3 17.813 490.6 17.834 491.0
5 17.926 493.1 18.044 495.9 18.068 496.5
6 17.816 490.6 17.953 493.8 17.995 494.7
Average 491.3 494.0 494.1
A “wall °F 61.7 61.3 61.5
A Tsat °F +41.8 +44.9 +44.8
mv/°FWater in 11.261 339*0 II.7I7 350.5 11.903 355.0
^out mv/°F 3.1.736 350.9 12.183 361.6 12.372 366.2
T. Fb 345.0
356.0 360.6
^  Tsub °F
42.8 31.7 27.2
Velocity lb/sec : 1.00 0.99 0,99
Volts 9.68 9.63 9.65
Amps t ' O . 1387 1386 1387
Heat flux,Btu/hrft 761,000
, t, 1 ........... ■ M 1. .............
756,000 759,000
TABLE 15. (cont.)
Pressure = 200 psig Tsat = -^7*8
Orifice Differential Reading = 72?5 water (0.45n Orifice)
Run Wo 13 .13 15.14 15.15
Wall temp.1« mv/ F 17.709 488.2 17.633 486.5 17.563 484.9
2 18.077 496.7 17.998 494.9 17.920 493.0
3 18*023 493.4 17.936 493.4 17.886 492.2
4 17.828 490.9 17,783 489.9 17.731 488.7 i
5 18.038 495.8 17.970 494.2 17.933 493.3 !
6 17.904 492.7 17.835 491.1 17.813 490.6
Average 493.3 491.6 490.4
A  Twall °Fn
61.6 61.8 61.3
A  Asat F +43.9 +42.1 +41.3
Water in mv/°F 12.027 357.9 12.315 364.8 12.446 367.9
out mv/°F 12.491 369.0 12.794 376.2 12.929 379.4
T, F b 363.4 370.4 373.7
A  T .*—  sub °F 24.3 17.3 14.1
Velocity lb/sec 0.99 0.99 0.99
Volts 9.65 9.67 9.63
Amps l" n 1390 1390 1386
Heat flux,Btu/hrft 760,000
.
762,000 756,000
.
Run No.
>.1. mv/°F
I5.I6 15.17 15.18
Wall temp 17.583 485.2 17.605 485.8 17.606 485.8
2 17.932 493.3 17.970 494.2 17.936 493.4
3 17.889 492.3 17.946 493.6 17.853 491.5
4 17.748 489.0 17.745 489,0 17.711 488.2
5 17.932 493.3 17.955 493.9 17.860 491.7
6 17.814 490.6 17.884 492.2 17.659 487.0
Average 490.6 491.4 489.6
A  Twall °F 61.9 61.9 61.2
A *sat °F +40.9 +41.7 +40.6
Water in mv/°F 12.333 365.2 12.048 358.4 11.696 349.9
out mv/° F 12.806 376.5 12.524 369.8 12.167 361.2
T, °F 370.9 364.1 355.6
Tsub °F 16.9 23.7 32.2
Velocity lb/sec 0.99 0.99 0.99
Volts 9.67 9*68 9.62
Amps -5 3-393 1392 1385
Heat flux,Btu/hrft
1 ■ ... . in . ...—. ... ■!.
763,000 764,000 755,000
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TABLE "15. (cont.)
Pressure = 200 psig ^=at ~
Orifice Differential Pearling = 72n water (0.45iS Orifice)
Pun No.
>.1. mv/°F
13.19 15.20 15.21
Wall temj 17.324 4B3.9 17.406 481.2 17.242 477.5
2 17.792 490.0 17.643 486.6 17.484 483.0 .
3 17.716 488.3 17.578 485.1 17.433 481.9
4 17.612 486.0 17.451 482.3 17.276 478.3
3 17.695 487.8 17.594 485.5 17.432 481.8! 6 17.473 482.8 17.458 482.4 17.308 478.9
Average 486.5 483.9 480.2
A  Twall °Fn
62.2 61.7 61.8
A  ®eat F +36.5 +34.4 +30.7
Water in mv/°F 11.413 342.9 10.673 324,1 9.975 306.4
out mv/°F 11.889 354.6 11.161 336.4 10.453 318.5
T v 
b 348.7 330.3 312.4
A  T ^  sub
°F 39.1 57.5 75.4
Velocity lb/sec 1.00 1.00 1.01
Volts 9.70 9.64 9.63
Amps I r> 1395 1390 1393
Heat flux,Btu/hrft 767,000
1 , . ..
759,000 760,000
Run No.
.1. mv/° F
15.22 15.23 1
Wall temp 16.882 469.3 13.260 387‘i’3 !
2 17.017 472.4 13.194 385,7 1
3 16.912 470,0 13.089 383.4
4 . 16.755 466.5 13.224 386.5
5 16,864 468 • 9 13.077 383.1
6 16.597 462,9 12.670 373.3
Average 468.3 383.2
^  '^ wall
°F 63.O 63.2
^  Tsat °F +17.5
-68.6
Water in mv/° F 9.127 285.0 5.565 194.0
out mv/°F 9.599 296.5 6.024 206.9
Tb F 290.8 200.4
A  l u b °F 97.0 187.4
Velocity lb/sec 1.01 1.04
Volts 9.70 9.51
Amps > 1404 1413
Heat flux,Btu/hrft 772,000 762,000
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TABLE 16.
Pressure = 200 psig T = 387.8 ~°F
S £ t* t
Orifice^ Differential .Reading = 38” water (0.45Jf Orifice)
Run No. 16.1 1472... . 16.3
Wall temp .1. mv/°F 6.049 207-5 6.754 226.8 7.334 246.8
2 5.867 202.5 6.564 221.8 7.368 242.2
3 5.855 202.1 6.535 221.0 7.362 242.0
4 5.648 196.4 6.373 216.5 7*152 236.9
5 5.668 196.9 6.373 216.5 7*162 237.1
6 5.478 191.6 6.157 210.5 7.005 233.1
Average A 201.0 220.1 241.0
A  Twall FA
19.6 19.7 19.5
A ^ a t F -206.4 .187.4 -166.3
Water in mv/° F 2.225 97.7 3.118 123.3 4.128 152.0
out mv/°F 2.408 103.0 3.298 128.4 4.314 157.4
m oF 
b 100.4 125.9 154.7
^  Tsub °F 287.4 261.9 233.1
Velocity lb/sec 0.74 0.73 0.73
Volts 5.2? 5.28 5.28
Amps p ‘■765
k*768 ‘"762
Heat flux ,Btu/hrft 228,000
0KNCM 000 207,000
Run No. 16.4 16.5 " 1476'....
Wall temp.l. mv/ F 9.205 286.9 10.126 310.2 11.558 346.4
2 9.008 282.1 9.943 305.6 11.362 341.5
■ 3 9.003 282.0 9*934 305.4 11.378 341.9
4 8.788 276.8 9.728 300.1 11.126 335.4
5 8.784 276.7 9.730 300.I 11.134 335.8
6 8.598 272.1 9.518 294.7 10.951 331.2
Average O 280.6 304.0 339.8
A  T^  wall F 19*4 19.4 19.3
A  T^  sat °F
-126.6 -103.2 -67.3
Water in mv/°F 5.867 202.4 6.929 231.2 8.209 262.7
out mv/°F 6.056 207.7 7.120 236.2 . 8.405 267.5
T, °F 
b
205.1 233.7 265.1
A  t  ,\ suo
o„
F 182.7 154.1 122.7
Velocity lb/sec 0.72 0.72 0.71
Volts 5.33 5.35 5.39
Amps 0 ‘759 r757 -754
Heat flux,Btu/hrft
Wil 1 . ■ . ....... . ■ ■ «■■■—
229,000 230,000 230,000
TABLE 16. (cont.)
Pressure = 200 psig ^sat ~ 3 ^ 7 °F
Orifice Differential Heading = 36n water (0.4-5” Orifice)
Eun iMo.
Wall temp.l. mv/°F 
2
3
4
5
6
Average
A Twall 1 
A ^sat F
Water in mv/°F 
out mv/°F
_  o _ 
T, F
F^  Tsub 
Velocity lb/sec 
Volts
Amps r p
Heat flux,Btu/hrft'
12.300 364.4 
12.121 360.1 
12.100 359.6 
11.926 355.5 
11.931 355.6
11.662 349.1
358.6 
19.3
-48.4
9.126 285.0
9.330 290.0
287.5
100.3
0.71
5.42
‘"752
231,000
T678”
13.194 383.5 
13.026 381.9
12.998 381.2 
12.833 377.1 
12.838 377.3 
12.556 370.5 
379.9
18.8
-26.7
10.123 310.1 
10.326 315.3 
312.7
75.1
O .70
5.40
>740
226,000
1—  “1579 ~
13.611 395.3 
13.44-8 391.5 
13.426 391.0
13.256 387.1 
13.279 387.7 
13.021 381.8
390.1
18.8
-16.5
10,451 318.5
10.663 323.8
321.2
66.6
0.70
5.41 
* 740
227,000
Eun No. ' 16.10 16.11 16.12 ;
Wall temp.l* mv/ F 14.024 404.0 14.321 410.3 14,573 416.O
2 13.858 400.5 14.154 406.8 14.409 412.1
3 13.839 400.1 14.139 406.5 14.382 411.8
4 13*668 396.5 13.955 402.6 14.217 408.1
5 13.671 396.5 13.972 403.0 14.226 408.3
6 13.408 390.7 13.703 397.3 13.946 402.4
Average
°F
399.0 405.4 410.8
A  Twall
18.8 18.8 18.7
A  Tsat °F -7.5 -1.2 +4 .3
Water in mv/° F 10.796 327.1 11.068 334.1 11.374 341.8
out mv/° F 10.998 332.3 11.278 339.4 11,581 347.0
T °F b 329.7
336.8 344.4
A T '  4a sub °F v
n 0
0
• H 51.0 43*4
Velocity lb/sec 0.70 0.70 0.70
Volts 5-42 5.43 5.43
Amps p ‘738 ‘-738 ‘737
Heat flu:>c, Btu/hrft 227,000 227, 000 227,000
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TABLE 16. (cont.)
Pressure = 200 psig ^sat = °F
Orifice Differential Sealing = 36'® water (0,45fl Orifice)
Run Ho. 16.13 ....."l6".14 . 16.15
Wall temp.l. mv/°F 14.705 419.0 14.953 424.8 15.039 426.8
2 14.533 415.0 14.823 421.8 14.930 424.2
3 14.490 414.0 14.769 420.5 14;884 423.2
4 14.344 410.8 14.641 417.5 14.772 420.6
5 14.348 410.8 14.648 417.7 14.790 421.0
6 14.045 404.5 14.332 410.6 14.494 414.1
Average 413.4 419.8 422.5
A  Arall 1 18.8 18.7 18.7-
A  H a t  F Q +6.8 +13.4 +16.0
Water in mv/ F 11.493 344.8 11^810 352.7 11.962 356.3
out mv/°F 11.704 350.1 12.019 357.7 12.175 361.4
T, °F b 347.5 353.2 357.9
A T ,  °F-— 1 sub 40.3 34.6 29.9
Velocity lb/sec 0.70 0.70 O .69
Volts 5.44 5.45 5.43
Amps ■ ^ '7 37 •735 ‘736
Heat flux,Btu/hrft 227,000 227,000 226,000 ]
1
Run No. 16.16 16.17 16.18 i
Wall t emp.1. mv/° F 15.065 427.4 15.154 429.5 15.145 429.3 1
2 14.959 424.9 15.057 427.2 15.055 427.1
3 14.911 423.8 15.011 426.1 15.011 426.1
4 14.822 421.8 14.941 424.5 14.947 424.6
5 14.834 422.0 14.944 424.5 14.952 424.8
6 14.557 415.6 14.677 418.3 14.698 418.8
Average 423.4 425.7 425.7
A . T Fwall
18.6 18,6 18.6
A  T  ^ °FL-X sat +16.9 +19.3 +19.3
Water in mv/ F 12.092 359.4 12.398 366.7 12.504 369.3
out mv/ F 12.311 364.7 12.628 372.3 12.740 374.9
362.1 369.O 372.1
A  Tsub °* 25.7 18.8 10.2
Velocity lb/sec 0.69 O .69 O .69
Volts 5.43 5.42 5.42
Amps. ‘ p ‘735 ‘736 ‘737
Heat flux,Btu/hrft 226,000 226,000 226,000
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TABLE 17.
Pressure = 200 psig ^sat = -5®7*8
Orifice Differential Reading = 36n water (0.45n Orifice)
Run No. 1 17.1 17'*2 17.3 !
Nall temp *1. mv/°F 9.098 284.2 9.567 295.8 10.386 316.6 |
2 8.768 276.3 9.257 288.2 10.057 308.5
3 8.792 276.9 9.223 287.4 10.023 307.6
4 8.359 266.4 8.926 280.1 9.680 298.9
5 8.414 267.8 8.942 280.6 9.689 299.1
6 8.147 261.2 8.608 272.4 9.383 291.3
Average 274.2 286.3 305.8
A  Twall °F 35.5 35-4 35.0
& Taat
°F -149.0 -136.9 -116.9
Water in mv/°F 2.154 95.7 3.045 121.1 4.020 149.0
out mv/°F 2.477 105.0 3.380 130.8 4.363 158.8
T, °FD 100.4
126.0 153.9
—  Tsub °F 287.4 261.8 233.9
Velocity lb/sec 0.74 0.73 0.73
Volts 7.10 7.11 7.11
Amps 0 1039 1037 1030
Heat flux,Btu/hrft 418,000 418,000 415,000
Run No. 17.4 17.5 17.6
Wall temp.1. mv/ F II.96I 356.3 12.963 380.2 14.118 406.0
2 11.613 347.8 12.585 371.2 13.768 398.6
3 11.603 347.6 12.590 371.4 13.772 398.7
4 11.216 337.8 12.194 361.9 13.368 389.7
5 11.236 338,3 12.210 362.3 13.392 390.3
6 10.923 330.5 11.845 353.5 13.061 382.7
Average 345.3 368.7 396.4
A  Aall 35.2 35.1 34.9
^  L a t  F Q -77.7
-54.2 -26.3
Water in mv/QF 5.792 200.3 6.783 227.5 8.113 260.4
out mv/ F 6.146 210.2 7.152 237.0 8.484 269.4
T. °Fb 205.3
232.2 264.9
& Tsub °F 182.5 155.6 122.9
Velocity lb/sec 0.72 0.72 0.71
Volts 7.20 7.25 7.28
Amps ‘ 2 1030 1027 1020
Heat flux,Btu/hrft 420,000 422,000 421,000
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TABLE 17. (cont.)
Tsat = 337.8 FPressure = 200 psig
Orifice Differential Reading = 36” water (0,4-5" Orifice)
Sun Wo.
.1. mv/° F
17.7 '1'7 78
Wall temp 15.160 429.7 16 .055 450.4 16.565 462.2
2 14.809 421.4 15 ,711 442.5 16 .204 453.8
3 14.773 420.6 15 .672 441.5 16 .178 453.2
4 14.405 412.0 15.► 296 432.8 15,827 455*1
5 14.418 412.3 15 • 345 433.9 15 .840 445.4
6 14.027 404.1 14 868 422.8 15 .409 435.4
Average 428.8 439.7 451.2
A  T
^  wall F 34.8 34.8 34.5
A T .sa -^ °F -3.8 +17.2 +28.9
Water in mv/°F 9.072 283.7 10 .008 307.2 10 .423 317.7
out mv/° F 9.449 292.9 10.• 392 317.0 10 .818 327.8
A  °F 288.3 312*1 322.7
A  Tsub °F 99.5 75.7 65.0
Velocity lb/sec 0.71 0.70 0.70
Volts 7.33 7.36 7.36
Amps i O 1018 1015 1010 ;
Heat flux,Btu/hrft 423,000 423 ,000 421 ,000
Run Wo. 17.10 17.11 17.12
Wall temp.l, mv/ F 16,847 468.5 16.838 468•2 16.839 468.2
2 16.539 461.6 16.579 462.5 16.630 463.7
3 16.510 460.9 16.344 461.7 16.576 462.4
4 16.191 453.6 16.308 456.3 16.382 458.0
5 16.214 454.1 16.345 457.1 16.407 4-58.5
6 15.796 444.4 15.966 448.3 16.079 450.9
Average 4-58.7 460.4 461.7
^  Twall
°F 34.5 34.3 34.5
^  Tsat °F +36.4 +38.3
+39.4
Water in mv/°F 10.726 325.4 10.954 331.2 11.238 338.4
out mv/° F 11.125 335.5 11.353 341.3 11.641 348.5
T. F 0 330.5 336.3 343.4
A t ,sub °F 57.3 51.5 44.3
Velocity lb/sec 0.70 0.70 0.70
Volts 7.38 7.36 7.38
Amps 1008 1007 1010
Heat flux,Btu/hrft 423,000 4-20,000 422,000
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TABLE 1?, (cont.)
Pressure = 200 psig ^sat =: -^7*8
Orifice Differential Reading = 36f? water (0.45!' Orifice)
Run No. 17.13 17.14 17.15 ’
Wall t emp.1„ mv/°F 16*833 468*6 16.815 467.7 16.775 466.8
2 16.656 464.3 16.644 464.0 16.600 463.0
3 16.616 463.4 16.612 463.3 16.600 463.0
4 I6.417 453.7 16.445 459.4- I6.489 460.4
5 16.447 459.3 16.472 460.0 16.490 460.4
6 16.107 451.6 16.146 452.5 16.201 453.8
Average 462.2 462.1 462.1
A Twall F 34.6 34.4 34.4
A Wat F +39*9 +40.0 +40.0
Water in mv/°F II.387 342.1 11.631 348.3 11.867 354.0
nout mv/°F 11.800 352.5 12.048 358.4 12.301 364.4
Tb °F 347.3 ' 353.3 359.2
A Tsub 40.5 34.5 ro Co • OA
Velocity lb/sec 0.70 0.70 0.69
Volts 7.39 7.34 7.39
Amps ‘ p 1010 1005 1004
Heat flux,Btu/hrft 423,000 420,000 420, 000
Run No 9 17.16 17.17 17.18
Wall t emp.1. mv/ F 16.715 465.6 16.623 463«5 16.596 462.9
2 16.555 462.0 16.498 460.6 16.478 460.2
3 16.572 462.4 16.494 460.5 16.495 460.6
4 16«468 460.0 16.413 458.6 16.382 458.0
5 16.479 460.2 16.425 458.9 16.398 458.3
6 16.237 454.6 16.203 453.8 16.212 454.0
Average 461.5 460.0 459.5
^  Twali F 34.4 34.4 34.4
^  Tsat °F +39.4 +37.9 +37.7
Water in mv/°F 12.012 357.5 12.304 364.5 12.472 368.6
out mv/°F 12.434 367.6 12.738 374.9 12.918 378.2
T, F b 362.6 369.7 373.4
^  ^sub °F 25.2 18.1 14.4
Velocity lb/sec 0.69 O .69 O .69
Volts 7.39 7.39 7.38
Amps 0 1004 1004 1005
Heat flux,Btu/hrft 420, 000
000-d" 000 420, 000
-2 0 1 -.....
TABLE 18.
Pressure = 200 psig T = 387.8 °F
SSL Xf
Orifice Differential Reading = 36u water (0.45H Orifice)
Run•No.
).l. mv/°F
18. l J 18.2 18.3
Mall temj 11.577 346.9 12.084 359.3 12.601 371.6
2 11.330 340.7 11.806 352.6 12.317 364.6
3 11.294 339*8 11.752 351.3 12.181 361.8
4 11.04-9 333*6 11.534 345.8 11.953 356.1
5 11.065 334.0 11.526 345.7 11.946 355.9
6 10.666 323*9 11.138 335.9 11.454 343.8
Average o 338.1 350.2 361.4
^  Twall F 51*0 50.9 51.1
^  Tsat °F -100.7 -88.5 -77.5
Mater in mv/°F 2.077 93*5 2.964 118.9 3.915 146.0
^outo mv/ F 2.563 107*4 3.4-52 132.9 4.408 160.0
Tb F 100.4 125.9 153.0
A. Tsub °F 287.3 261.9 234.8
Velocitjr lb/sec 0.74 0.73 0.73
Volts 8.53 8.54 8.61
Amps * ‘ O 1260 1258 1256
Heat flux,Btu/hrft 609,000 609,000 613,000
Run No. 18.4 18.5 -  “  i8T6““ ~
Wall temj .1. mv/° F 13.950 402.5 14.862 422.7 16.337 461.5
2 13.603 395.2 14.524 414.8 16.138 452.3
3 13.558 394.2 14.519 414.6 16.148 452.5
4 13.258 387.2 14.135 406.4 15.706 442.2
5 13.236 386.7 14.178 407.3 15.742 443.2
6 12.794 376.2 13.708 397.4 15.303 433.0
Average 392.5 413*1 449.3
A  Twall F 50.5 50.1 49.9
°F -45*8 -24.8 +11.7
Water in mv/°F 5.684 197*3 6.751 226.7 8.023 258.2
out mv/°F 6.201 211.8 7.271 239.9 8,554 271.1
T F b 204.5 233.3 264.7
"^ sub F 183.2 154.5 123.1
Velocity lb/sec 0.73 0.72 0.71
Volts 8.64 8.65 8.70
Amps t • 1244 1238 1234
Heat flux,Btu/hrft 609,000 607,000 608,000
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TABLE 18. (cont . )
Pressure = 200
P5ig Tsat = 387.8 °F
Orifice Differential Reading = 3on water (0.45n Orifice)
Run No. ■ lb.7 181TT 18.9
Wall temp.1. mv/°F 17-373 480.4 18.055 495.0 17.982 494.5
2 16.917 470.1 17.678 487.4 17.667 487.2
3 16.845 468.4 17.645 486.7 17.604 485.7
4 16.366 457.6 17.255 477-8 17.394 480.9
5 16.382 458.0 17.315 479.1 17.428 481.7
6 15.769 443.5 16.894 469.5 16.979 471.5
Average 469.7 484.1 484.7
A * wall F. 49.4 49.6 49.7
A  Tsat ^ +28.5 +46.7 +47.2
Water in mv/°F 9.039 282.9 9.907 304.7 10.314 315.0
out mv/°F 9.556 295.5 10.446 318.3 10.853 328.7
T, F b 289.2 - 3H.5 321.8
A T : .  °F  ^ sub 98 * 6 76.3 65.9
Velocity lb/sec 0.71 0.70 0.70
Volts 8.74 8.78 8.80
•Amps ’ p 1222 1225 1225
(Heat flux,Btu/hrft
! ■
i .
605,000 610,000 611,000
Run No. 18.10 18.11 lb. 12
Wall t emp. 1. rnv/° F 17.794 490.I 17.731 488.5 17.864 491.7
2 17.526 484.0 17.482 483.0 17.587 485.4
3 17.475 482.8 17.421 481.6 17.562 484.8
4 17.334 479.6 17.296 478.7 17.382 480.7
3 17.388 480.8 17.365 480.3 17.461 482.5
6 17.Q56 473.2 16.982 471.6 17.147 475.3
Ave rage 482.7 482.2 484.6
A \all F 49.4 49.6 49.3
A *8at °f q +45.5 +44.8 +47.5
Water in mv/ F 10.889 329.6 11.198 337.4 11.333 340.8
out mv/ F 11.432 343.4 11.758 351.5 11.905 355.0
Tb °F 336.5 344.4 347.9
A Tsub 51.3 43.4 39.9
Velocity lb/sec 0.70 0.70 0.70
Volts 8.76 8.79 8.77
Amps * p 1221 1223 1220
Heat flux,Btu/hrft
I
606,000 609,000 606,000
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TABLE 18. (cont.)
Pressure = 200 psig T = 337*8 °R
S9.U
Orifice Differential Reading = 36" water (0*4-5" Orifice)
Run No * 13713 It3.14 18.15
Wall tenrp.l. mv/ F 17*754- 488.7 17.587 485.4 17.548 484.4
2 17.4.76 482.8 17.338 479.7 17.292 478.6
3 17.420 481.6 17.263 4-78,0 17.221 477.6
4 17.281 478.4 17.141 475.2 17.080 473.8
5 17*342 479*8 17.187 476.2 17.128 474.9
6 17.031 472.7 16.878 469.4 16,841 4-68.3
Average 481.9 478.6 4-77.4
A' Twau F 49 * 8 49.7 49 • 8
A Hat F +44.5 +41.1 +39 * 9
Water in mv/^F 11.931 355.6 12.228 362.7 12.356 365.7
out mv/ F 12.523 369.8 12.826 377.0 12.945 379.8Tb°F 362.7 369.8 372.8
A *sub °f 25.1 18.0 15.0
Velocity lb/sec O .69 O .69 0.69
Volts 8.78 8.78 8.79
lAmps *’ p 1225 1225 1225 ;
lileat flux,Btu/hrft 610,000 610,000 610 000 j
1
Run Ho. 18.16
Wall temp.l. mv/°F 17.571 4o5.0
2 17.309 479.0
3 17.256 477.8
4 17.065 473.5
5 17.122 474.8
6 16.870 469.0
Average 477.8
^  Twall F
49.6
&  Tsat F +40.4
Water in mv/^F 
out mv/ F
12.412 366.1
12.987 380.8
T, F 373.5b
A  T , F4 sub 14.3
Velocity lb/sec 0.69
Volts 8.78
Amps ‘ p 1223
Heat flux,Btu/hrft 609,000 j
. . ... ______  _____ _ ____ . . - .-i
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TABLE 19.
Pressure = 200 psig ^sat = 337*8 °F
Orifice Differential Reading = 36” water (0.45” Orifice)
Run Wo » ----- T 9".1 ‘ 19.2 - 19.3'
Wall temp.l. mv/ F 14.796 421.1 15.282 432.5 16.104 451.6
2 14.259 408.9 14* 664 418.0 .15.349 434.0
3 14.084 405.3 14.529 415.0 15.170 429.9
4 13.737 397.9 14.045 404.5 14.608 416.7
5 13.693 397.0 14.004 403.7 14.552 415.5
6 12.967 380.4 13.394 390.3 13.827 399.9
Average 405.0 414.0 428.8
A  T
wall F 63.I 63.4 62.3
A  T .-— ‘ sat °F -45.9 -37.1 -21.5
Water in mv/°F 1.948 89.5 2.850 115.6 3.915 146.1
out mv/°F 2.579 107.9 3.486 133.9 4. 547 164.0
T F b 98.7 . 124.7 155.0
A  T^  sub °F 289.I 263.1 232.8
Velocity lb/sec 0.74 0.73 0.73
Volts 9.76 9.80 9.82
Amps t ■ 1380 a^383 1366
Heat flux,Btu/hrft 763 000 768,000 760,000
Run No. 19.4 19.5 19.0
teLl temp.l. mv/ F 17.635 486.5 18.782 515.0 18.4-33 505.9
2 16.836 468.2 18.214 500.2 18.718 513.3
3 l6.66l 464.4 18.039 495.8 18.662 511.8
4 16.021 449.6 17.396 4-81.0 18.365 504.0
: 5 15.893 446.7 17.317 479.2 18.336 503.3
6 15.127 428.8 16.428 459.0 17.254 477.8
Average 462.5 491.1 502.5
A *wall A 62.5 62.0 61.7
A ?sat A +12.2 +41.3 +53.0
Water in m v A f 5.640 196.1 6.626 223.4 8.023 258.2
out mv/ F 6.283 214.1 7.284 240.2 8.684 274.3
0 _ 205.1 231.8 264.2
A TSUb F 182.7 156.0 123.5
Velocity lb/sec 0.72 0.72 0.71
Volts 9.89 9.91 9.90
Amps *' 2 1364 1360 1357
Heat flux,Btu/hrft 765,000 764,000 761,000
TABLE 19. (cont.)
Pressure = 200 psig T , = 387•8 °Fsat
Orifice Differential Reading = 38” water (0.45,! Orifice)
j Run No 19.7 - 1953’~ - ' 19.9
[Wall temp.l. mv/ F 18.656 511.6 18.456 506.4 18.377 504.4
2 18.986 520.3 18.782 515.0 18.664 511.8
3 19.232 526.7 18.925 518.6 18.786 515.0
4 19.222 526.0 19.095 522.9 18.951 519.4
5 19.322 528.4 19.115 523.4 18.987 520.2
6 18.742 513.8 18.682 512.4 18.642 511.3
Average 518.8 514.4 5H.9
A  T*A wall
°p 61.7 6l . 8 62.0
A  T£-—x sat °F +65.4 +64,* 9 +62.0
Water in mv/°F 8.986 281.6 9.841 303.0 10.172 311.4
out mv/0! 9.658 297.9 10.546 320.8 10.900 329.8
T °F 
b
289.8 3H.9 320.6
^  Tsub °F 98.0 75.9 67.I
Velocity lb/sec 0.71 0.70 0.70
Volts 9.97 9.98 9*99
Amps 0 1350 1350 1352
Heat flux,Btu/hrft 763,000 764,000 765,000
Run No. 19.10 19.II 19.12
Wall temp . 1. mv A  F 18.314 502.7 18.308 502.6 18,276 501.8
2 18.536 508.5 18.503 507.7 18.457 506.5
3 18.637 511.2 18.595 510,0 18.548 508.8
4 18.778 514.8 18.719 513.3 18,668 512,0
3 18.827 516.1 18.776 514.8 18,726 513.4
6 18.583 509.7 18.576 509.5 18.544 508.8
Average 509.O 508,4 507.4
^  Twall
°F 61.6 61.9 62.0
^  Tsat °F
+59.6 +58.7 +57.6
Water in mv/°F 10.752 326.1 11.082 334.5 11.233 338.2
out mv/°Y 11.495 344.9 11.810 352.7 11.971 356.6
T F b 335.5
343.6 347.4
^  Tsub °F 52.3
44.2 40.4
Velocity lb/sec 0.70 0.70 0.70
Volts 9.94 9.94 9.96
Amps ** 1350 1355 1356
Heat flux,Btu/hrft 760,000 765,000 765,000
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TABLE 19. (cont.)
Pressure = 200 psig ^sat = ^87* 8 °F
Orifice Differential Reading = 36H water (0.45" Orifice)
! Run Ho —  T97X3—
--- r 9 ; w ,...,
19.15
Wall temp.l. mv/ F 18.250 501.1 18•186 499.6 18.211 500.1
2 18.402 505.1 18.327 503.1 18.336 503.3
3 18.468 506.8 18.415 505.4 18.410 505.2
i 4 18.593 509.9 18.498 507.5 18.506 507.81i 5 18.644 5H.3 18.577 509.6 18.563 507.a1 6 18.483 507.1 18.456 506.4 18.448 506.2
Average r\ 505.9 504*5 504.5
A  Twall F 62.0 6I .9 62.1
A Tsat o_f +56.1 +54.8 +54.3
Water in mv/°F 11.523 345.6 11.656 348.9 11.821 353.0
out rnv/° F 12.270 363.7 12.415 367.2 12.572 370.9
T F b 354.7 358.1 361.9
A TsU|j °F 33.1 29.7 25.9
Velocity lb/sec 0.69 O .69 O .69
Volts 9.94 9.93 9.95
Amps 0 1358 1357 1359
Heat flux,Btu/hrft 765,000 764,000 776,000 ;
Run No 19.16 19.17 19.18
Wall temp.l. mv/ F 18.214 500.2 18.238 500.8 18.187 .499.5
2 18.329 503.1 18.343 503.5 18.262 501.4
3 18.433 505.8 18.427 505.7 18.353 503.8
4 18.514 507.9 18.54-5 508.8 18.483 507.1
5 18.592 510.0 18.612 510.5 18,534 508.5
6 18.526 508.2 18.532 508.4 18.495 507.4
Average r\ 505.1 505.1 504,0
A  Twall F 62.2 62.2 62.2
A Tsat °F +55.1 +55.2 +54.0
Water in mv/ F
JTl
11.520 345.5 11.263 339.0 10.754 326.1
outn mv/ F 12.288 364.1 12.030 357.9 11.516 34-5.4m
b 354.8 348.5 335.8
A T vsub °F 33.0 39.3 52.0
Velocity lb/sec 0.69 0.67 O.67
Volts 9.96 9.96 9.95
Amps r* O 1360 1360 1360
Heat flux,Btu/hrft 768,000 768,000 767,000
................... ....... . ... .......................... ...
TABLE 19. (cont.)
Pressure = 200 psig ^sat =
Orifice Differential Reading = 36" we.ter (0.45n Orifice)'
Run No.
*1. mv/°F
19.19 19.20 19.21
Wall temp 18.198 499.7 18.172 499.1 18,166 498.9
2 18.260 5OI.4 18.188 499.3 18.117 497.6
3 18.341 503.4 18.263 501.4 18.184 499.4
4 18.452 306.3 18.347 503.6 18.217 500.2
3 18.527 508.3 18.425 505.6 18.259 501.3
6 18.501 507.6 18.354 503.8 18.115 497.6
Average A 504.0 502.0 499.5
^  Twall F 62.2 62.1 62.3
^  Tsat
°F +52.9 +52.1 +49.5
Water in mv/°F 10.485 319.3 9.776 301.3 8.877 278,9
out mv/°F 11.256 338.8 10.546 320.8 9.635 297.8
T, °F b 328.1 311.1 288.4
^  Tsub °F 59-7 76.7 99.4
Velocity lb/sec 0.68 0.68 0.68
Volts 9.96 9.94 9.94
Amps • O 1360 1360 1362
Heat flux,Btu/hrft 768,000 766,000 767,000
Run No•
— ... ....
19.23 1'3.24
Wall temj).l. mv/°F 18.000 494.9 17.701 488 • 0 17.395 481.0
2 17.840 491.2 17.487 483.I 17.102 474.3
3 17.886 492.2 17.393 480.9 16.941 470.6
4 17.870 491.9 17.265 478.0 16.749 466 • 2
5 17.902 491.4 17.261 477*9 16.731 465-9
6 17.599 485.6 16.416 458.8 15.622 44).4
Average 492.1 480.1 469.7
^  Twall °F
62.0 62.6 62.3
Zi Tsat °F +42.3 +30.0 +19.7
Water in mv/°F 7.839 253.7 6.608 223.0 5.586 194.6
out. jnv/°F 8.611 272.5 7.307 243.7 6.269 214.3
Tb °F 263.1 231.9 204.4
^  Tsub °F 124.7 155.9
183.4
Velocity lb/sec 0.69 O .69 0.70
Volts 9.91 9.93 9.86
Amps I” 1360 1365 1365
Heat flux,Btu/hrft 764,000 768,000 763^ 000
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TABLE 20.
Pressure = 200 psig T = 387.8 °FSat
Orifice Differential Reading = 33lf water (0»56lt! Orifice)
Run No. 20.1 20.2 20,3
Wall temp.l. mv/°F 6.767 227.1 8.361 266.4 10.006 307.2
2 6.734 226.2 8.357 266.3 10.006 307.2
3 6.389 222.4 8.198 262.4 9.829 302.7
4 6.605 222.9 8.035 258.5 9.657 298.3
5 6.514 220.4 8.092 259.8 9.690 299.2
6 6.360 216.2 7.972 256.9 9.565 296.0
Average 223.7 263.9 304.2
A  W 36.0 35.8 35.9
A  Tsat -200.2 -159.6 - H 9.4
Water in mv/°F 2.193 96.8 4.168 153.2 5.832 201.2
out mv/ F/-j ' 2.348 101.3 4.344 158.2 6.003 206.2
T F b 99.1 135.7 203.7
A  T , °F * sub
0
-.
00COOJ 232.1 184.1
Velocity lb/sec 1.49 1.49 1.47
Volts 7.01 7.08 7.16
Amps ' - 1057 1048 1043
Heat flux,Btu/hrft 420,000 420,000 425,000
Run No » 20.4 2.0.5 20.6
Wall temp.l. mv/ F 12.342 365.4 13.329 388.8 14.178 406.8
2 12.386 366.5 13 .354 389.4 14.180 406.8
3 12.222 362.7 13 .170 385.2 14.000 402.6
4 11.948 356.0 12 .970 380.4 13.876 400.5
5 12.072 358.9 13 .037 382.1 13.858 400,0
6 11.990 357.0 12 .902 378.8 13.714 396.7
Average O 362.2 386.3 404.3
&  Twall F 35.1 35.1 34.6
^  Tsat °F
-60 • 6 -36.6 -18.1
Water in mv/°F 8.256 263.8 9.174 286.2 10.083 309.2
out mv/°F 8.426 268.0 9 .355 290,6 10.256 313.7
T, °Fb 265.9 288.4 311.4
^  Tsub
oF 121.9 99.4 76.4
Velocity lb/sec 1.45 1.44 1.43
Volts 7.23 7.28 7.27
Amps *5 1027 1024 1018
Heat flux,Btu/hrft 421, 000 422, 000 4191,000
-209-
TABLE 20. (cont.)
Pressure = 200 psig ^sat = ^87.8
Orifice Differential Reading = 53i! water (0.56ln Orifice)
Run No•
• 1• mv/° F
■ 2cr.r " ----- -207B~-... 20. §■
Wall temj 14.931 424.3 13.595 439.7 15.895 446.7
2 14.933 424.3 15.622 440.4 15.895 446.7
3 14.788 420.9 15*467 436.8 15*768 443.8
4. 14.716 419.2 15*391 435.0 15.750 443.3
5 14.743 419.9 15.427 435.9 15.740 442.9
6 14.532 415.0 15.198 430.5 15.526 v!5 00 •
Average 421.5 438.5 445.2
A  Twall F 34.3 34.6 34.7
^  Tsat °F -0.6 +16.1 +22.8
Water in mv/°F 10.852 328.6 11.452 343.8 11.792 352.3
out mv/°F 11.014 332.8 11.628 348.2 11.984 356.8
Tfa F 330.7 346.0 354.5
^  Tsub F 57.1 41.8 33.3
Velocity lb/sec 1.42 1.42 1.41
Volts 7.28 - 7.34 7.37
Amps o 1010 1014 1012
Heat flux,Btu/hrft 417, 000 422,,000 423,000
I Run No • 20.10 20.11 20.12
Wall temp.l. mv/ F 16.089 451.2 16.172 453.1 16.188 453.5
2 16.089 451.2 16.171 453.1 16.188 453.5
3 15.958 448.1 16.045 450.1 16.055 450.4
4 15.964 448,3 16.051 450.3 16.107 451.6
5 15.933 447.6 16.043 450.0 16.082 451.0
6 15.747 443.3 15.868 446.1 15.913 447.1
Average 448.8 450.9 451.5
&  Twall °F 34.6 34.3 34.4
/I Tsat °F +26.4 +28.8 +29.3
Water in mv/°F 12.135 360.5 12.443 367.9 12.606 371.7
out mv/°F 12.317 364.8 12.630 372.3 12.792 376.2
T, F b 362.6 370.1 373.9
A  Tsub °F 25.2 17.7 13.9
Velocity lb/sec 1.41 1.41 1.40
Volts 7.37 7.34 7.35
Amps 1011 1007 1007
Heat flux,Btu/hrft 422,000 419 ,000 419,000
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TABLE 20. (cont.)
Pressure = 200 psig ^sat = 38?* 8
Orifice Differential Heading = 53” water (0.56lu Orifice)
Run No. ' 20.13 20.14 20.15
Wall temp.l. mv/ F 16.152 452.6 16.053 450.4 15.931 447.5
2 16.130 452.1 16.028 44-9.7 15.906 446.9
3 15.994 448.9 15.903 44-6.9 15.747 443.2
4 16.081 451.0 15.996 44-9.0 15.816 444.9
5 16.009 44-9*3 15.916 447.2 15.709 442.4
6 15.785 444.1 15.678 441.7 15.492 437.4
Average
A
450.1 448.0 445 * 6
^  Twall F 34.3 34.4 34.5
^  Tsat °F +28.0 +25.8 +23.3
Water in mv/°F 12.398 366.7 12.142 360.7 11.853 353.8
outrs mv/°F 12.604 371.7 12.331 365.2 12.055 358.5
Tb F 369.2 362.9 356.1
^  Tsub °F 18.6 24.9 31.6
Velocity lb/sec 1.40 1.41 1.41
Volts 7.33 7.34 7.35
Amps o 1007 1008 1010
Heat flux,Btu/hrft 418,000 419,000 421 ,000
Run No. 20.16
Wall temp.l. mv/°F 15.078 427.7
2 15.033 426.7
3 14.968 425.1
4 14,736 420.2
5 15.038 426.8S'0 14.748 420.0
Average 424.4
A  ?wall 34.6
A  *sat F + 2.0
Water in mv/°F 10.786 326.9
out mv/°F 10.997 332.3
Tb °F 329.6
A L u b  °F
58.2
Velocity lb/sec 1.42
Volts 7.30
Amps *' p 1016
He at flux,Btu/hr ft 420,000
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TABLE 21.
Pressure = 200
PS±S Tsat = 387.8 °F
Orifice Differential Dealing = 53n water (0,56lu Orifice)
Run No. 21.1 . 21.2 21.3
Wall temp.l. mv/°F 8.757 276.0 10.238 313.0 11.731 350.8
2 8.723 275.2 10.262 313.7 11.731 350.8
3 8.545 270.9 10.073 308.9 11.477 344.4
4 8.456 268,7 9.758 300.9 11.247 338.6
5 8.461 268.8 9.846 303.1 11.247 333.6
6 8.222 263.0 9.768 301.1 11.076 334.3
Average 273.3 308.5 346.4
A  Twall F 51.5 51.3 50.7
A*oat'p -166.0 -130.6 -92.1
Water in mv/^F 
out mv/ F
2.218 97.6 4.204 154.3 5.773 199.8
2.467 104.7 4.415 160.2 6.036 207.2
Tb F 101.1 157.2 203.5
A *sub * 286.7 230.6 184.3
Velocity lb/sec 1.49 1.48 1.47
Volts 8.50 8.59 8.62
Amps ' p 1260 1251 1240 ;
Heat flux,Btu/hrft 607,000 609,000 606,000
Run No0 21.4 21.5 21.6
Wall temp.l. mv/ F 14.174 405.7 15.992 448.9 16.651 464.2
2 14.174 405.7 16.026 449-7 16.651 464.2
3 13.988 402.5 15.758 443.6 16.402 458.4
4 13.622 395-6 15.540 438.5 16.357 457*4
5 13.752 397.6 15.590 439.6 16.299 456.0
6 13.558 394.1 15.352 434.1 15.993 448.9
Average 401.8 443.7 461.3
A  Twall F 50.8 49.8 49.6
A L a t °F -36.7 +6.1 +23.9
Water in mv/° F 8.192 262.3 10.096 10.753 326.1
out mv/°F 8.454 268.7 10.354 316.0 11.018 332.8
Tfe°F 265.5 312.7 329.5
A Tsub °F 122.3 75.1 58.3
Velocity lb/sec 1.45 1.43 1.42
Volts 8.78 8.80 8.82
Amps 1233 1218 1214
Heat flux,Btu/hrft 614,000
-
607,000 607,000
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TABLE 21. (cont.)
Pressure = 200 psig T = 387.8 °F
Orifice Differential Reading = 53” water (0.56lM Orifice)
Run No• 21.7 ; 21.8 21.9
Wall temp.l. mv/°F 16.904 4-69* 8 17.082 473*9 17.224 477.1
2 16.892 469.5 17.066 473.4 17.220 477.0
3 16.707 465*4 16.892 469*5 17.036 472.7
4 16.666 464.5 16.891 469.5 17.025 472.5
5 16.635 459*2 16•826 468.0 16.982 471.6
6 16.330 456 • 8 16.559 462.0 16.737 466.1
Average 465.3 470.3 473.6
A  Twall J 49.7 49.4 49.4
A Tsat F +27.9 +33.1 +36.4
Water in mv/ F
jO 11.058 333.8 11.362 341*6 11.766 351.8
out mv/ F
n 11.322 340.5 11.625 348.1 12.042 358.2m
b 337.2 344.8 355.0
A Tsub F 50.6 42.9 32.8
Velocity lb/sec 1.42 1.42 1.41
Volts 8.8 3 8 .83 8.83
Amps ‘ p 1215 1210 1210
Heat flux,Btu/hrft
0
00VO ,000 605,000 605,000
Run No» 21.10 21.11 21 • 12
Wall temp.l. mv/ F 17 .310 479.1 17 ,314 479,1 17 .303 478.9
2 17 .310 479.1 17 .316 479.2 17 .307 479.0
3 17 .137 475.1 17 ,154 475.5 17 .168 474.8
4 17 .120 474.7 17 .194 476.3 17 .213 475.8
5 17 .086 473.9 17 ,154 475.5 17 .172 474.9
6 16 • 880 469.2 16 .967 471.2 16 .998 471.9
Average n 475.9 476.7 476.3A *wall F 49.6 49*5 49.5
A L a t °F +38.5 +39.4 +■39.1
Water in mv/°F 12.112 359.9 12 ►393 366.7 12 .586 371.3
out mv/°F 12 .363 365.9 12 ►659 373.0 12 . 848 377.5
T, F b 362.9
369.8 374.4
"^sub
o_
F 24.9 18.0 13.4
Velocity lb/sec 1.41 1.41 1.40
Volts 8.85 8 • 84 8.84
Amps 4 1212 1212 1212
Heat flux,Btu/hrft
I
608,000 607,000 607 ,000
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TABLE 21. (cont.)
Pressure = 200 psig T = 387.8 °F
S8.*C
Orifice Differential Reading = 53" water (O.56I" Orifice)
Run No. 21.13 21.14 21.15'
Wall temp.l. mv/°F 17.294 478.7 17.242 477.5 16.824 468.0
2 17.294 478.7 17*242 477.5 16.867 468.9
3 17.112 474.5 17.063 473.4 16.616 463.2
4 17.195 476.4 17.148 475.3 16.585 462.5
5 17.110 474.5 17.047 473.0 16.482 460.0
6 16.872 469.0 16.766 466.6 16•286 455.7
Average 475,9 474.6 465.5
A^wall * " 49*6 49.6 49.8
A *Bat +38.5 +37.2 +28.0
Water in mv/^F 12.272 363.7 12.101 359.7 11.107 335.1
out mv/ F 12.568 370.8 12,374 366.2 11.372 341.8
Tb °F 367.3 562.9 338.4
^  Tsub F 20.5 24.8 49.3
Velocity lb/sec 1.41 1.41 1.42
Volts 8.85 8.84 8.83
Amps ~ 1214 1214 1217
Heat flux,Btu/hrft 609,000 608 ,000 609,000
Run Mo♦ 21.16
'Wall temp.l. mv/°F 16.303 456.2
2 16.212 454.0
3 16.108 451.6
4 15.812 444.8
5 16,060 450.5
6 15.794 444.1
Average 450.2
A W  F 49*6A T j. °F +12.9^  sat
Water in mv/°F 10.028 307.8
out mv/ F 10.330 315-4
Tb °F 311.6
A Tsub 76.2
Velocity lb/sec 1.43
Volts 8.77
Amps *' p 1217
Heat flux,Btu/hrft 605,000
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TABLE 22 .
Pressure = 200 psig T ,sat
Orifice Differential Reading =
= 387.8 °F 
33" water (0.56l5’ Orifice)
Run No. 22.1 22.2 22.3
Wall temp.l. mv/°F 10.333 313*3 11.796 352.3 13.338 389.0
2 10.303 314.7 11.796 352.3 13.338 389.0
3 10.041 308.1 11.493 344.8 13.047 382.4
4 9.938 303.4 11.305 340.0 13.115 384.0
5 9.893 304.3 11.307 340.2 12.995 381.9
6 9.642 297.9 11.037 333.3 12.570 370.9
Average 311.3 347.8 386.7
A  TWail / 64.6 64.1 63»6
A  *sat F -141.1 -104.1 -64.7
Water in mv/ F 2.096 94.0 4.100 151*3 5.702 147.9
out mv/ Fn 2.388 102.4 4*378 159.2 6.035 207.I
T, F b 98.2 155.2 202.5
A  T , °F sub 289 • 6 232.6 185.3
Velocity lb /sec 1.49 1.48 1.47
Volts 9.62 9.67 9.73
Amps * p 1407 1398 1390
Heat flux,Btu/hrft~ 767,000 766,000 766,000
Run No. 22.4 22.5 22.6
Wall temp.1. mv/ F 15.784 444.1 16.536 461.5 17.332 479.6
2 15.784 444.1 16.503 460,8 17.328 479.5
3 15.503 437.6 16.172 453.1 16.993 471.3
4 15.284.432.5 16.177 453.2 16.864 468.9
5 15.337 433.7 16.013 449*4 I6.78O 467.0
6 15.042 426.8 15.658 441.2 16.465 459.9
Average 440.0 457.1 475.0
^  Twall °F 62.9 62.7
62.6
Tsat
°p -10.7 +6.6 +24.5
Water in mv/°F 8.316 265.3 9.047 283.O 9.968 306.2
out mv/°F 8.637 273.1 9.384 291.3 10.306 314.8
T, °F b
269.2 287.2 310.5
A T >,sub °F 118.6 100.6 77.3
Velocity lb/sec 1.45 1.44 1.43
Volts 9.82 9.87 9.90
Amps • 1376 1370 1369
He at flux,Btu/hr f t 766,000 766 ,000 768,000
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TAJBLE 22 * ( cont. )
Pressure = 200 psig T
S3.1/
Orifice Differential Reading =
= 387.8 °F
53" water (0 .56lH Orifice)
Run No. 22.7 ■"22T<r---- 22.9
Wall temp .1. mv/°F 17.953 4-93.8 17*904 492.7 18.185 499.4
2 17.938 493.4 17.947 493,7 18.264 501.5
3 17.64-5 486.7 17.653 486,9 18.158 498.7
4 17.680 487.5 17.656 486.9 18.142 498.2
5 17.508 483.6 17.514 483.7 18.112 497.5
6 17.146 475.2 17.228 477.2 17.814 490.6
Average 489.7 489.2 498.4
A  Aall °FA
62.3 62.3 62.1
^  Tsat
U
F +39.7 +39.1 +48.5
Water in mv/° F 10.738 325.7 10.892 329.7 11.738 350.0
out mv/°F 11.048 333.6 11.232 338.2 12.090 359.4
°Fb 329.7 333.9 354.7
A  Tsub °F 58.1 53.8 33.1
Velocity lb/sec 1.43 1.42 1.41
Volts 9.91 9.91 9.91
Amps * • 1364 1365 1363
Heat flux,Btu/hrft 766,000 767,000 765,000
Run No.
.1. mv/° F
22.10 22.11 22.12
Wall temp 18.245 501.0 18.164 498.8 18,054 496..I
2 18.338 503.5 18.278 501.9 18.228 5OO.5
3 18.222 500.4 18.174 499.1 18.112 497.4
4 18.362 504.1 18.337 503.4 18i121 497.7
5 18.265 501.5 18.172 499.1 18.084 496,8
6 17.953 493.8 17.874 491.9 17.888 492,3
Average 501.1 499.5 496,2
A Twall °F 62.0 62.1 62.2
A*sat °F +51.3 +49 * 6 +46.3
Water in mv/° F 11.920 355.3 12.012 357.5 12.502 369.3
out mv/°F 12.270 363.5 12.383 366.4 12.864 377*9
Tb °F 359.4 362.0 373.6
A TSUb °F 28.4 25.8 14.2
Velocity lb/sec 1.41 1.41 1.41
Volts 9.90 9.91 9.91
Amps • 1362 1363 1363
Heat flux,Btu/hrft j
j
764,000 765,000 765,000
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TABLE 22. (cont.)
Pressure » 200 psig T * sat = 387.8 °F
Orifice Differential Reading = 53fl water (0.561" Orifice)
Run No. 22.13 • 22/14 22.15
Wall temp.1. mv/°F 18.073 496.7 18.113 497.5 18.043 496.0
2 18.218 300.3 18.268 501.6 18,201 499.8
3 18.103 497-3 18.122 497*7 18.054 496.1
4 18.131 497.7 18.165 493.9 18.115 497.5
5 18.077 496.6 18,073 496.5 18.000 494.9
6 17.865 491.7 17-839 491.1 17.754 489.1
Average 496.3 496.9 495.3
A  T °F ^  wall * 62.1 62.3 62.3
A T .  F -— 4 sat +46.4 +46.8 +45.2
Water in mv/°F 12-327 365.0 12.041 358.2 11.828 353.2
„out mv/°F 12.702 374.0 12.403 366.9 12.216 362.4
T. F b 0 369.5 362.6 357.8
&  Tsub F 18.2 25.2 30.0
Velocity lb/sec 1.41 1.41 1.41
Volts 9.90 9.92 9.91
Amps r p 1363 1365 1366
Heat flux, Btu/hrft 765,000 767,000 767,000
Run No. 22.16 22.17 22.18 '
Wall temp.1. mv/°F 17.998 494.9 17.816 490.6 17.502 483.5
2 18.157 498.7 I7.934 493-4 17.478 482.9
3 17.998 494.9 17.719 488.4 17.183 476.1
4 18.041 495.8 17.802 490.3 17.416 481.4
3 17.953 493.9 17.680 487.5 17.105 474.3
6 17.706 488.1 17.363 480.3 16.636 463.6
Average 494.2 490.0 480.3
4  Wall F 62.2 62.3 62.4
A °F +44.2 +40.0 +30.2
Water in mv/°F 11.720 350.5 11.038 333.4 10.013 307.4
out mv/°F 12.086 359.3 11.380 342.0 10.351 315.9
T, °Fb 354.9 337.7 311.7
A T ,  °F L— 1 sub 32.9
50.1 76.1
Velocity lb/sec 1.41 1.42 1.43
Volts 9.90 9.89 9.89
Amps p 1365 1366 1366
Heat flux,Btu/hrft 766,000 766,000 766,000
j~
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TABLE 23.
Pressure = 200 psig T = 387.8 °F
S3, w
Orifice .Differential Reading = 53?! water (0.56l!f Orifice)
Run No • 23.I ~ 23.2 23.3 r
Wall temp.l. mv/ F 11.958 356*2 13.088 383.4 15.341. 433.9
2 11.878 354.4 13.088 383.4 15.372 434.6
3 11.606 347.6 12.738 394.9 15.054 427.1
4 11.523 345.6 12.673 373.4 14.883 423.1
3 11.479 344.4 12.604 371.7 14.785 420.9
6 11.111 335.2 12.2.27 362.7 14.508 414,4
Average O 350.8 378.8 429.4
^  Twall F 73.4 73.2 72.2
^  Tsat
O
F -110.4 -82.2 -30.6
Water in mv/°F 2.260 98.8 4.028 149.2 6.671 224.6
out mv/° F 2.597 108.4 4.385 159.4 7.049 234.4
T. Fb 103.6 154.3 229.5
^sub °F 284,2 233.4 158.3
Velocity lb/sec 1.49 1.48 1.46
Volts 10.28 10.35 10.45
Amps »'* 1508 1499 1482
Heat flux,Btu/hrft 879,000 879,000 878,000
Run No i 23.4 , , 23.5 23.6
Wall temp.l. mv/ F 17.918 493.0 18.804 515,7 18.948 519.3
2 17.792 490.0 18.804 515.7 18.992 520.4
3 17.855 491.5 18.744 514.1 18.892 518.0
4 17.437 482,0 18.549 509.0 18.736 513.9
5 17.091 474.0 18.500 507.7 18.869 517.4
6 17.068 473.5 18.478 507,1 18.725 513.6
Average O 484,0 511*6 517.1
^  ^wall
F 71.6 71,4 71.1
A  Tsat °F +24.6 +52.4 +58.2
Water in mv/jF 9,184 286.4 IO.467 318.9 10.741 325.8
out mv/ F 9.577 296.0 10.877 329.2 11.141 336.0
T F b 291.2 324.1 330.9
A  T ,L—  ^ sub °F
96.6 63.7 56.9
Velocity lb/sec 1.44 1.43 1,43
Volts 10.54 10 • 66 10.63
Amps 1473 1460 1460
Heat flux,Btu/hrft 880 ,000 882,000 880,000
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TABLE 23I (cont.)
Pressure = 200 psig T = 387*8 °F
S9.t
Orifice Differential Beading = 53” water (0-56lf! Orifice)
Bun No.■—  . ...- "• -■]0 i 23*7 23.8" , ; 23.9 .
Wall temj>•1• mv/ F 19.024 521.2 18.906 518.3 18.612 510.7
2 19.071 522.4 18.940 519.1 18.678 512.4
3 19.060 522.1 l8•858 517.2 18.902 518.2
4 I8.838 516.6 18.745 514.2 18.945 519.3
3 19.028 521.3 18.936 519,0 19.081 522.6
6 18.823 516.2 18.702 513.1 18,635 511.8
Average 0 520.0 516.8 515.1
/\ T^  wall
F 71.1 71.0 71.1
A  T .— * sat °F +61.1 +58.0 +56.2
Water in mv/° F/O 10.971 331.7 11.300 340.0 11.762 351A
out mv/ F 11.363 341.6 11.700 350.0 12.160 361.0
T, F b 336.6 345.0 356.3
^  "^ sub °F 51.1 42.8 31.5
Velocity lb/sec 1.42 1.42 1.41
Volts 10.63 10.61 1452
Amps i" O 1459 1460 879,000
Heat flux,Btu/hrft - 879, 000 878,000
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TABLE 24-
Pressure =s 200 psig T = 387»S °F
S3, u
Orifice Differential Heading = 53” water . (O.56I” Orifice)
Hun No« 24-. 1 24.2 24.3
Wall temp.l. mv/°F 11.396 342.3 12.553 370,5 15.083 427.8
2 11.345 341.1 12.521 369.7 13,074 427.6
3 11.263 339*0 12.225 362.6 14.773 420.6
4 11.049 333.6 12,096 359.5 14,461 413.3
5 10.943 330.9 11.977 356.7 14.343 415.2
6 , 11.004 332.5 14.222 407.8
Average 336.6 365.4 422.6
A T  °F " ^  wall 69.5 69.O 68.2
A T  ^ FL-x sat -110.7 -91*3 -33.4
Water in mv/°F 2.168 96.1 3.988 148.1 6.825 228.5
out mv/°F 2.488 105.3 4.335 158.0 7.188 237.8
Tb °F 100.7 153.1 233.2
^  Tsub ■ F
287.1 234.7 154.6
Velocity lb/sec 1.49 1.49 1.46
Volts 10.03 10.10 10.22
Amps p 1458 1446 1430
Heat flux,Btu/hrft 829,000 328,000 828,000 :
Hun No• 24.4 24.5 24.6
Wall temp.l. mv/°F 17.24-0 477.5 18,250 501.1 18.410 505.3
2 17.218 476.9 18.313 502,8 18.468 506.9
3 16.869 469.0 17.917 493t0 18.193 499.£
4 16,774- 466.8 17.607 485,8 18.019 495.3
5 16.590 462.7 17.622 486.2 18.033 495.6
6 16.249 454.9 17.400 481.1 17.738 488.8
Average 472.2 494,9 501.4
A AalX °F 67.3 67.4 67.4
A  Tsat F o +17.1 +39.8 +46.2
Water in mv/ F 9.061 283.4 10.450 318.4 10,738 325.7
out mv/°F 9.425 292,3 10.839 328.3 11.125 335.5
Tb °F 287.9 323.3 330.6
A  Tsub °F 99.9 64.4 57-2
Velocity lb/sec 1.44 1.43 1.43
Volts 10.29 10.38 10.40
Amps *" p 
Heat flux,Btu/hrft
L ______________
1415
825,000
1410
829,000
1410
831,000
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TABLE 24. (cont.)
Pressure = 200 psig T = 387*8 °F
SSL"C
Orifice Differential Reading = 33” water (0,56ll|! Orifice)
Run No • 24/7 ‘ 2478" ' - ~ -
Wall temp.l. mv/ F 18 .414 505.5 18.497 507.6
2 18 .543 508.9 18 .547 508.9
3 18 • 307 502.6 18 .438 506.1
4 l8.385 504.7 18.613 510.7
3 18.317 502.9 18 .452 506.5
6 17 .878 492.0 18 .030 495.6
Average
°F
505.1 507.8
4  Twall 66.9 67.O
°F +50.4 +53.1
Water in mv/°F 10 .951 331T 2 11 .308 340.2
out mv/°F 11.352 341-3 11.683 349.7
336.2 344; 9
^  Tsub °F 51.6 42.9
Velocity lb/sec 1.42 1,42
Volts 10.37 IO.38
Amps o 1405 1405
Heat flux,Btu/hrft 826 000 826.,000
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TABLE 25.
Pressure = 200 psig T = 387*8
S9.U
Orifice Differential Reading = 79” water (0*561” Orifice)
Run No. 25*1 23.2 25*3
Wall temp•1. mv/° F 9*685 299*0 10,979 331.8 12.704 374.1
2 9.685 299*0 11.018 332.8 12.706 374.1
3 9.632 297.7 10.754 326.1 12.468 368.4
4 9.409 292.0 10.402 317.3 12.182 361.6
5 9.574 296.2 10.465 318.8 12.248 363.2
6 9.356 290.6 10.292 314.4 12.013 357.5
Average 298.1 327.4 370.1
A- Twan  F 64.9 64.3 63.6
A Tsat °Fo -154.7 -124.7 -81.2
Water in mv/ F 2.368 101.8 4.184 153.7 5.942 2Q4.5
out mv/°FO 2.586 108.1 4.395 159.6 6.202 211.8
T, FD 105.0 156.7 207.2
A T  , °F £— 1 sub 282.8 231.1 180.6
Velocity lb/sec It 91 1.90 1.88
Volts 9*55 9.60 9.66
Amps ' p 1420 1408 1395
Heat flux,Btu/hrft
___
769,000
. • -- .
766,000 764,000
Run Wo• 25.4 25.5 . 25.6
Wall temp.1. mv/°F 14.990 425.6 16.532 461.4 17.469 482.7
2 14.990 425.6 16.543 461.6 17.442 482.1
3 14.727 419.5 16.286 455,7 17.181 476.1
4 14.526 414.9 16.098 451.4 17.116 474.6
3 14.523 414.8 16.100 451.4 17.033 472.7
6 14.265 408.8 15.807 444.7 16.672 464.5
Average 421.8 457.9 478.9
A Aall °F 63.5 62.3 62.3
A T sat F -29*5 +7*8 +28.9
Water in mv/°F 8.229 263.2 9.887 304.2 10.717 325.2
out mv/ F 8.477 269.2 10.142 310,6 10.993 332.2
266.2 307.4 328.9
A * sub °F 121.6 80.4 58.9
Velocity lb/sec 1.85 1.83 1.82
Volts 9.81 9.82 9.87
Amps ‘ p 1385 1368 1368
Heat flux,Btu/hrft 770,000 761,000 765,000
TABLE 25• (cont>)
Pressure = 200 psig ^sat = 3^7*8 °F
Orifice Differential Reading = 79” water (0,56lE? Orifice)
Run No. ...... 2577...~ ' 257€T “ ....25 .9 ...
Wall temp.l. mv/ F 17.686 487.6 17.784 489.9 17.925 493.1
2 17.644 486.7 17.768 489.5 17.996 494.7
3 17.4.22 481.6 17.527 484,0 17.741 488.9
4 17.523 483.9 17.636 486,5 17.626 486,2
5 17.381 481.7 17.472 482.8 17.600 485.6
6 16.977 471.4 17.155 475.5 17.418 481.5
Average 485.3 487.3 490.2
A Twall°F 62.0 62,1 62.1
A  Tsat F +35.5 +37.5 +40.4
Water in mv/?F II.050 333.6 11.343 341.1 12,067 358.8
out mv/ F 11.317 340.2 11.619 347.9 12.349 365.5
T, °F b 336.9 344.5 362.2
A TSUb 0F 50^9 43.3 25.6
Velocity lb/sec 1.82 1,81 1.80 1
Volts 9.86 9*88 9.89
Amps r O 1363 1363 1362
Heat flux,Btu/hrft 762,000 763,000 763,000 :
Run No*► ^ 25.10 25.11 25.12 ;
Wall temp.l. mv/ F 18.039 495.8 18.126 497,8 18.055 496,1
2 18.078 496.6 18,157 498.7 18.083 496.7
3 17.903 492.7 18,020 495.4 17.923 493.1
4 17.926 493.1 18.165 498.9 18,126 497.8
5 17.922 493.1 18.122 497.4 17.970 494.2
6 17.622 487.I 17.828 490.8 17.662 487.1
Average 494.3 497.5 495.5
A T^  wall °F 62.1 62.2 62.1
A  1 4.1 sat °F +44.4 +47.5
+45.6
Water in mv/° F 12.377 366.2 12.578 371,0 12.402 366,9
out mv/° F 12.648 372.7 12.855 377.7 12.677 373.4-
T, °F 369.5 374.4 370.1
A TSUb 0^F 18.3 13.4 17.6
Velocity lb/sec 1.80 1.80 1.80
Volts 9.90. 9.90 9.89
Amps 0 1363 1365 1364
Heat flux,Btu/hrft 765,000 766,000 765,000
-223-
TABLE 23. (cont.)
Pressure = 200 psig ^sat ~ 
Orifice Differential Reading =
387.8 °F
79n water (O.56I" Orifice)
Sun No* 23.13 25.14 25.15'
Mall temp.l. mv/°F 17.958 493.9 17,794 490.0 17.518 483.8
2 17.988 494.6 17.833 491.0 17.518 483.8
3 17.770 489.6 17.580 485.2 17.243 477.5
4 17.906 492.7 17.672 487.3 17.305 478.9
5 17.738 488.8 17.508 483.6 17.106 474.3
6 17,405 481.2 17.227 477.1
Average 492.2 487.9 480 • 6
A t f^  wall * 62.1 6 2.2 62.3
A  1 4- Fsat +42.3 +37.9 +30.5
Mater in mv/ F 12.071 359.0 11.748 351.2 11.052 333*7
out mv/ FA ' 12.352 365.8 12.047 358.4 11.324 340.6
T, F b 362.4 354.8 337.1
A T , °Fsub 25.4 33.0 50.6
Velocity lb/sec 1.80 1.81 1.82
Volts 9.89 9.90 9.88
Amps * p 1363 1364 1366 :
Heat flux,Btu/hrft 764,000 765,000 765,000
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TABLE 26,
Pressure = 200 psig T = 387*8 °F
S3.t
Orifice Differential Reading = 50s' water (0.35” Orifice)
| Run'No. ’ -----2FTT "".. ” .. --2572 "  '.. 2573-----
Wall temj>.1, mv/°F 14.877 423.0 16.168 453.0 17,098 474.2
2 14.835 422.0 18.132 452.2 17.059 473.2
3 14.592 416.4 15.794 444.3 16 , 824 468.0
4 14.405 412.0 15.286 432,6 16.911 470.0
3 14.562 415.7 15.280 432.5 16.930 470.3
6 13.931 401.0 14.925 424.1 16.564 462.1
Average A 416.5 442.7 470.5
5  A'all FA
49.7 49.8 49.6
A * sat F -20.9 +5.2 '+33.1
Water in mv/°F 1.842 86.6 3.725 140.6 5*440 190^5
out
T °F b
mv/ F 2.611 108.8 4.554 164.1 6.300 214.5
97.7 152.4 202.5
&  Tsub °F 290.I 235.4 185.3
Velocity lb/sec 0.44 0.44 0.44
Volts 8.78 8.84 8.^ 90
Amps 1210 1211 1206
Heat flux,Btu/hrft 602,000 607,000 608,000
Run No. 25.4 26.5 26.6 j
Wall temp.l. mv/ F 17.217 476.9 17,297 478.8 17.313 479.1
2 17.253 477.8 17.208 476.7 17.204 476.6
• 3 17.155 475.4 17.307 479.0 17.245 477.5
4 17.197 476.4 17.655 486.9 17.696 487.8
5 16.970 471.3 17.675 487.4 17.882 492.2
6 16.570 462.3 17.338 479.7 17.631 486.4
Average 473.8 481.0 481.9
A  Twall °F 49.5 49.5 49.5
^  Tsat °F +36.5 +43.7
+44.7
Water in mv/°F 6.641 223.8 8.840 278.0 9.695 299.3
out mv/ F 7.504 245.6 9.698 298.9 10.613 322.6
T °F b 234.7 288.5 310.9
A Tsub °F 153.1 99*3 76.9
Velocity lb/sec 0.43 0.43 0.42
Volts 8.90 8.90 8.90
Amps O 1204 1204 1204
Heat flux,Btu/hrft 607,000 607,000 607,000
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TABLE 26, (cont.)
Pressure = 200 psig T . = 387*8 °F
S c l v
Orifice Differential Beading = 50” water (0-35” Orifice)
Run No 26.7 '
-------------
26.9'
Wall temp.l. m v / F 17*310 4-79*0 17.236 477*3 17.261 478.0
2 17*235 4-77*3 17.186 476.2 17.195 476.4
3 17.254- 4-77*8 17.178 476.0 17.200 476.5-
4 17.600 485.6 17.502 483.5 17.4-72 482.8
5 17.864- 4-91.7 17.765 489.4 17*732 488.7
6 17.792 4-90.0 17.765 489.4 17.744 489.0
Average /A 482.7 481.5 481.7
^  Twall F 49*4 49.5 49.5
^  Tsat °F +45.5 +44.3 +44.2
Water in mv/°F 10.450 318.5 11.012 332*7 11.422 343.1
out mv/°F 11.339 340.9 11.925 355.3 12.345 365.5
m w-p
b 329.7 344.1 354.3
^  Tsub °F 58.1 4-3*7 33.5
Velocity lb/sec 0.42 0.42 0.42
Volts 8.90 8.90 8.90
Amps 0 1204 1204 1204
Heat flux,Btu/hrft 607,000 607,000 607,000
Run No • 26.10 26.11 26.12
Wall temp.l. m v / F 17*286 478.5 17.278 478.3 17.288 487.5
2 17*220 477.0 17.211 476.8 17.224 477*1
3 17.208 476.7 17.219 477.0 17.224 477.i
4 17.488 483.1 17*497 483.3 17.516 483.7
5 17.732 488.7 I7.744 488.9 17.757 489.3
6 17»750 489.1 17.758 489*3 17.735 488.7
Average a 482.0 482.0 481.7
^  Twall F 49.5 49*4 49*3
^  Tsat °F +44.7
+44.8 +44.6
Water in mv/°F 11.720 350.6 11.392 342.3 10.650 323.5
out mv/° F 12.660 373.0 12.328 365.1 11.548 34-6.1
, ,, O
b F
361.8 353*7 334.8
hi Tsub
O-nF 26.0 34.1 53.0
Velocity lb/sec 0.42 0.42 0.42
Volts 8.87 8.91 8.90
Amps 0 1209 1202 1201
Heat flux,Btu/hrft 608,000 607,000 606,000
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TABLE 26. (cont.)
Pressure = 200 psig T = 387.8 °F
ScLu
Orifice Differential Heading = 30” water (0*33” Orifice)
Run No. 26.13 26.14 26.15
Wall temp.l. mv^ F 17.233 477.3 17.176 475.9 17.291 478.6
2 17.222 477.0 17.138 475.1 17.177 476.0
3 17.190 476.3 17.055 473.2 17.412 481.4
4 17.488 483.1 17.360 480.2 17.376 480.5
3 17.678 487.4 17.433 481.9 17.220 477.0
6 17.391 485,5 17.264 478.0 16.843 468.4
Average o 480,2 477.4 476.^
^  Twall F 49.4 49.4 49.5
^  Tsat °F +43.0 +40.2 +39.6
Water in mv/°Fr r\ 9.778 301.4 8.883 279.2 8.537 270.7
outn mv/ F 10.702 324.8 9.807 302.1 9.391 291.5
Tfc F 313.1 290.7 2814
^  Tsub
o_
F 74.7 97.1 IO6.7
Velocity lb/sec 0.42 0.43 0.43
Volts 8.91 8.91 8.90
Amps o 1201 1201 1203
Heat flux,Btu/hrft 606 ,000 606 ,000 607,000
Run No. 26.16 26.17 26.18
Wall ternx • 1 • mv/° F 17.038 472.8 16.938 470.6 16.821 467.9
2 16.998 471.9 16.878 469.2 16.756 466.4
3 16.852 468.6 16.692 464.9 16.552 461.7
4 17.065 473.4 16.845 468.4 16.656 464.1
5 17.040 472.9 16.758 466.5 16.518 460.9
6 16.780 467.0 16.405 458.5 16.111 451.7
Average n 471.6 466.9 46 3.3
^  Twall F 49 * 6 49*6 49-7
^  Tsat
°]T +34.3 +29*5 +25.8
Water in mv/°F 7.4.73 244.8 6.620 223.3 5.439 190.4
out mv/°F 8.368 266.6 7.504 245-6 6.273 213.8T, O —.
b F 255.7 234.4 202.1
^  Tsub
c>
F 132.1 153.4 185.7
Velocity lb/sec 0.43 0.43 0.44
Volts 8.90 8.90 8.90
Amps i' 1204 1205 1205
He at flux,Bt u/hr f t 607,000 608,000 608,000
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TABLE 27.
o
Pressure = 250 psig ^sat = ^
Orifice Differential Reading = 50” water (0.35?l Orifice)
Run No. 27.1 ' 27.2 27.3
Wall temp.l. m v / F 15.892 446.4 16.292 455?9 16,901 469 * 8
2 15.763 443.7 16.204 453.9 16,846 468,4
3 15.504 437.7 15,823 445.0 16.478 460.2
4 15.297 432.8 15.625 440.5 16,056 450.4
5 15.495 437.5 15.473 437f0 16.060 450.5
6 14.817 421.6 15.031 426.6 15.731 442.9
Average 438.2 445.6 459.9
^  Twall
F 49.9 49.8 49.7
^  Tsat °F -17.8 -10.3 +4.2
Water in mv/°F 1.819 85.9 3.526 135.0 4.343 158.2
out mv/°F 2.603 108.6 4.328 157.8 5.188 182,2
T °F b 97.3 146.4 170.2
^  Tsub °F
308.8 259.7 235.9
Velocity lb/sec 0.44 0.44 0,44
Volts 8.88 8.90 8.92
Amps O 1207 1204 1201
Heat flux, Btu/hrft 607,000 607,000 607,000
Run No. 27.4 27.5 27.6
Wall temp.l, mv/ F 17.867 491.8 17.842 491,2 17i784 489^9
2 17.856 491.5 17,745 489,0 17.784 489^9
3 17.778 489.7 17,570 485.0 17.628 486,3
4 17.566 484.9 18.065 496.3 17.957 493*9
5 17.645 486.7 17.915 492.9 18.031 495,6
6 17.297 478,7 17.906 492.7 18.100 497^2
Average 485,4 490,7 492.5
^  Twall F 49.3 49.4 49.3
^  Tsat °F
+30.0 +35.2 +37.1
Water in mv/^F 6.243 213.0 8.611 272.5 10.431 318,0
out mv/ F 7.107 235.9 9.461 293.2 11.316 340,3
Tb F 224.4 282.8 329.2
°F l8l‘.7 123.3 76.9
Velocity lb/sec 0.43 0,43 0.42
Volts 8.95 8.99 8.95
Amps r* 1195 1193 1195
Heat flux,Btu/hrft 606 ,000 608 ,000 606,000
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TABLE 27« (cont.)
Pressure = 250 psig T = 406,1 °F
S&u
Orifice Differential Reading = 50?t water (0.35n Orifice)
Run Do• 27.7 1 ‘27.8 27.9
Wall temp.l. mv/ F 17.842 4-91,2 17.898 492.5 17.915 492.9
2 17.826 490.8 17.868 491,8 17.875 492.0
3 17.695 489,8 17.718 4-88.4 17,720 488.4
4 18.015 495.2 18.073 496.5 18.107 497.3
5 18,113 497,5 18.131 498.0 18.140 498.2
6 18.320 503.0 18.310 502.7 18.256 5OI.3
Average n 494,9 495,3 495.3
Twall F 49.2 49.3 49.2
^  Tsat °F +39.5 +39.9 +40.0
Water in mv/°F 11.133 335,7 11.796 352.4 12.204 362,1
out mv/°F 12.025 337.8 12.713 374.3 13.124 384.2
T F b 346.8 364.3 373.2
^  Tsub 59.3 41.8 32.9
Velocity lb/sec 0.42 0.42 0.42
Volts 8.95 8.94 8.95
Amps r o 1195 1197 1194
Heat flux,Btu/hrft 606 000 606 ,000 606,000
Run No • 27.10 27.11 27.12;
Wall t emp.1. mv/ F 17.895 492.4 '17.937 493,4 17.902 492,6
2 17.932 493,3 17.904 492,7 17.884 492?2 
17.752 4 8 9 a3 17.758 489.3 17,770 489,6
4 18,107 497.3 18.3.32 498,0 18.104 497*3
5 18.155 498.6 18.162 498,0 18.122 49717
6 18.265 501,5 18.292 502,2 18.247 501^0
Average n 495.6 496.0 495*1
^  Twall F 49.1 49.3 49.2
A  Tsat °F +40.4 +40.5 +39*8
Water in mv/^F 12.494 369,1 12.238 362,9 11.870 354.1
out mv/ F 13.413 390.8 13.188 385.6 12.770 375,7
1 °F b 379.9 374.3 364.9
^  Tsub
o_,F 26.2 31.8 41.2
Velocity lb/sec 0.42 0.42 0,42
Volts 8.95 8.97 8.96
Amps -> 1193 1195 1193
Heat flux,Btu/hrft 605,000 607,000 606,000
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TABLE 27. (cont,)
Pressure = 250 psig T = 406,1 °F
S3. U
Orifice Differential Reading = 50H water (0.35n Orifice)
Bun No » 27.13
------27;izf...
27.15
Wall temp*!, mv/ F 17f895 492,4 17.874 492,0 17,813 490,5
2 17.854 491.5 17,838 491.1 17,777 489,7
3 17.728 488.6 17.696 487.9 17,585 485,3
4 18.040 495.8 17-992 494.7 17.867 491.8:
5 18.056 496.1 18.007 495*1 17.830 490,9
6 18.212 500.1 18.132 498,0 17.836 491.1
Average ft 494,1 493.1 489,8
^  Twall Fr\ 49.3 49.3 49.3
^  Tsat
V
F +38.7 +37.8 +34.3
Water in mv/°F 11.132 335,7 10.438 318*1 9.491 294.1
outA mv/° F 12.050 358.4 11.369 341,7 IO.338 315.6:
Tb F 347.1 329.9 304.9
A. Tsub °F 59-0 76.2 101.3
Velocity lb/sec 0.42 0.42 0,43
Volts 8.97 8.97 8.96
Amps 0 1194 1193 1195
Heat flux,Btu/hrft 607,000 606,000 607,000
Run No. 27.16 27.17 27.18, :
Wall temp.l. m v / F 17.780 489,8 17.685 487.6 17,642 486.6
2 17.739 488.8 17.660 487.0 17,630 486.3
3 17.538 484.2 17.422 481.6 17,369 480,4
4 17.736 488.7 17.548 484,4 17,467 482.6
5 17.698 487.O 17,454 482,3 17*348 479.9
6 17.657 487.9 17.296 478.7 17.070 473,6
Average O 487.5 472.5 480,3
^  Twall F 49.3 49.3 49-4
^  Tsat
o_F +32.1 +27.6 +24.8
Water in mv/°F 8,629 272.9 7*2.37 239.5 6^610 223.0
out mv/°F 9.544 295.2 8.143 261.1 7.495 245.3, „ 0 __ 
b F 284.0 250.3 234.2
^  Tsub °F 122.1 155.8 171.9
Velocity lb/sec 0.43 0.43 0.43
Volts 8.96 8.95 8.94
Amps 1194 31195 1197
Heat flux,Btu/hrft 606,000 606,000 606,000
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TABLE 28.
Pressure = 300 psig ^sat = ^1*1
Orifice Differential Reading = 72,f water (0.45n Orifice)
Run No . ~~.28.1.... 25.2 , 28,3
Wall temp.l. m v / F 7.827 253 »4 10.287 314.3 11.983 356.8
2 7.814 253-1 10.287 314.3 11.994 357.1
3 7.705 250.4 10.154 3H.0 11.831 353.2
4 7.594 247.7 9.995 306,9 11.713 350.4
5 7.656 249.2 10f062 308.4 11.724 350.6
6 7.444 244.1 9.871 303.8 11.515 345.3
Average o 250.5 310.7 353.1
^  Twall F 35.6 35.5 35.3
^  Tsat
°j1 -206.2 -145.9 -103.3
Water in mv/°F 2.237 98.1 5.247 185.0 6.997 233.0
out
A
mv/° F 2.464 104.6 5.475 191.5 7.230 238.9
101.3 188.5 . 235.9
°F 319.8 232.6 185.2
Velocity lb/sec 1.05 1.04 1.03
Volts 6.95 7.07 7.14
Amps 4" 0 1058 1052 1043
Heat flux*Btu/hrft 417,000 422,000 422,000
Run No. 28.4 28.5 28.6
Wall temp.l. mv/ F 14-.383. 4-11.6 15.364 434.3 16.208 454.0
2 14.383 411 i 6 15.383 434.9 16.238 454.6
3 14.163 407*4 15.187 430.2 16.006 449*2
4 14.060 404.8 15.058 427.2 15.875 446.2
5 14.037 404i 3 15.044 426.9 15.875 446.2
6 13^796 399^2 14,817 421.6 15.607 440.0
Average A 407.3 430*1 449.3
^  Twall F 34.6 34.6 34.4
^  Tsat °F -48.4 -25.5 -6.2
Water in mv/°F 9.474 293.7 10.440 318.2 11.362 341.6
out mv/°F 9.733 300.3 10.712 325.1 11.633 348.3
T, °F b 297.0 321.6 344.9
A T v* sub °F 124.1 99.5 76.2
Velocity lb/sec 1.01 1.00 1.00
Volts 7.19 7.24 7.27
Amps V O 1027 1024 1018
Heat flux,Btu/hrft 418,000 420 ,000 419,000
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TABLE 28. (cont.)
Pressure = 300 psig e^-at ~
Orifice Differential Reading = 72" water (0,4-3" Orifice)
Run No » 2BV7" — " ““ 2-878—  ” 28.9
Wall temp.l. m v / F 16,626 463*6 17.265 478.0 17.598 485.6
2 16.642 4-64-.0 17.296 478.7 17.641 486.6
3 16.4-16 4-58.7 17.077 473.7 17.445 482.1
4 16.324- 4-56.6 16.987 471.7 17.347 479.9
3 . 16,294- 4-56.0 16.999 471.9 17.334 479.6
6 16.04R 4-50.0 16.712 465.4 17.120 474.7
Average 459*0 474-. 1 482.1
^  Twall °F 34.3 34.1 33.9
&  Tsat °F +3-7 +18.9 +27.0
Water in mv/°F 11.794- 352.3 12.403 366.9 12.774 375.7
out mv/°F 12.066 358.8 12.661 373.0 13.037 382.2
Tfa °F 355.6 370.0 378.9
^  Tsub °F
65.6 51.1 42.2
Velocity lb/sec 0.99 0.99 0.98
Volts 7.28 7.30 7.30
Amps 1016 1011 1007
Heat flux,Btu/hrft 419*000 418,000 417*000
Run No • _ 28.10 28.11 28.12 :
Wall temp.l. m v / F 17.814 490.6 17.794 490.1 17.793 490.1
2 17.884 492.2 17.934 493.3 17.987 494.6
3 17.710 488,2 17.793 490.1 17.931 493.3
4 17.669 487.0 17.792 490.0 17.925 493.1
5 17.654 486.9 17.765 489.4 17.916 492.9
6 17.426 481.7 17.542 484.4 17.720 488.4
Average
°T?
487.5 489.2 491.1
^  Twall
34.2 34.1 34.2
^  Tsat °F
+32.2 +34.0 +35.8
Water in mv/° F 13.167 385.2 13.358 389.5 13.577 394.6
out mv/°F 13.472 392.2 13.642 396.2 13.862 431.1^ Q r
b F
388.7 392.9 397.8
A  Tsub °F 32.4 28.3 23.3
Velocity lb/sec 0.98 O .98 O .98
Volts 7.38 7.37 7.38
Amps 0 10 06 1004 1007
Heat flux,Btu/hrft 421,000 419 ,000 421,000
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TABLE 28. (cont,)
Pressure = 300 psig T = 4-21.1 °Fs&t
Orifice Differential Reading = 72 water (0.45M Orifice)
Run No 1 ."28713 ~.. ....— 28r;xzr~". -2F.T5....
Wall temp.l. mv/ F 17.730 4-88.7 17.691 487.7 17.656 4-86.9
2 18.04-5 4-95.9 17.956 493.9 17.883 492.2
3 17.973 4-94-. 2 17.996 494.8 17.893 492.4-
4 18.052 4-96.1 18.095 497.0 18.055 496.1
5 18.04-6 4-95.9 18.084- 496.8 17,985 494.5
6 17.860 491.7 17.913 492.9 17.678 483.4
Average 4-91.4 4-91.8 4-88.8
^  Twall °F 34.2 34.3 34.2
^  Tsat °F +36.1 +36.4 +33,5
Water in mv/°F 13.878 401.5 14.005 403.5 13.769 398.0
out mv/°F 14-. 163 408.1 14.303 410,5 14-.078 405,2
Tb °F 404.8 407.0 401 j6
A Tsub °F 16.3 14.1 19,5
Velocity lb/sec O .98 O .98 0(98
Volts 7.38 7.40 7,38
Amps r* O 1007 1005 1006
Heat flux,Btu/hrft 4-21,000 4-21,000 4-21,000 '
Run No > 28.16 28.17 28.18:
Wall temp.l. mv/ F 17.64-6 486.7 17.567 484.9 17.463 482,5
2 17.863 491.7 17.731 488,7 17.559 484.8
3 17.843 491.2 17.700 488.0 17.470 482.7
4 17.982 494.5 17.838 491.1 17.649 486.8
• 5 17.907 492.7 17.752 489.1 17.509 483.6
6 17.608 485.8 17.447 482.2 17.116 474.6
Average 488.3 485.4 482.2
A Wall °F 34.1 34.2 34.2
A W at °F +33.1 +30.1 +26.9
Water in mv/° F 13.533 393.6 13.182 385.5 12.713 374.3
out mv/°F 13.838 400.6 13.473 392.4 13.015 381.6
T, °F b 397.1 388.9 378.0
A  TA-i 3^ °F 24.1 32.2 43.2
Velocity lb/sec O .98 O .98 0.99
Volts 7.36 7.36 7.35
Amps 1004 1007 1007
Heat flux,Btu/hrft 419,000 420 ,000 419,000
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TABLE 28. (cont,)
Pressure = 300 psig ^sat = ^1«1
Orifice Differential Reading = 72” water (0.45u Orifice)
Run No* 25.19 28.20 28.21
Wall temp .1. mv/°F 17*227 477.2 16.645 464*0 15.432 436.0
2 17.284 478.4 16.656 464,2 15.395 435.1
3 17*120 474*7 16.438 459.3 15,204 430.7
4 17.282 478.4 16.513 461.0 15.527 438.2
5 17.063 473*4 16.350 457.2 15,227 431.0
6 16.727 465.8 16,082 451.0 14.754 420*2
Average 474.8 460*3 432.6
^  Twall F 34.1 34.4 34.8
^  Tsat °F +19.6 +4.8 -23.3
Water in mv/°F 12.330 365.6 11.796 352.3 10,435 317.3
out mv/°F 12.643 372.6 12.076 359.0 10.689 324.5
Tb °F 369.1 355.7 320.9
Tsub °F
52.0 65.4 100.2
Velocity lb/sec 0.99 0.99 1.00
Volts 7.33 7.35 7.32
Amps i' O 1007 1010 1020
Heat flux,Btu/hrft 418,000 421,000 423,000
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TABLE 29.
Pressure =s 300 psig T . = 421.1 °Fsat
.Orifice Differential Reading = 72n water (0.45,f Orifice)
Run No. 29.1 29.2 , 29.3 r
Wall temp.l. mv/ F 9.683 299.0 12.233 362.8 13,952 402.2
2 9.664 298.5 12.238 362.9 13.952 402.2
3 9.497 294.2 12.083 359.2 13,733 397.2
4 9.444 292.9 12.023 357.8 13.796 398.6
5 9.366 290.8 11.969 356.5 13.698 396,3
6 9.167 286.0 11.713 350.4 13.343 389,1
Average 0 294.9 359.6 398.8
^  Twall F 51.4 50.3 5O.4
&  Tsat
0 __ 
F -176.6 -111.9 -72.7
Water in mv/°F 2.120 94.7 5.280 186.0 7.050 234.4
out mv/° F 2.434 IO3.7 5.6OO 195.0 7.434 243.1
T, F b 99.2 190.5 238.8
A  T* sub °F 321.9 230.6 182.3
Velocity lb/sec 1.05 1.04 1.03
Volts 8.52 8.59 8.70
Amps »• O 1260 1239 1235
Heat flux,Btu/hrft 608,000 603,000 609,000
Run No. 29.4 29.5 29.6
Wall tem£).l. mv/°F 16.268 455.4 17.386 480.7 18.143 498,3
2 16.331 456.8 17.417 481.5 18.182 499,3
3 16.051 450.3 17.143 475.2 17,863 491.8
4 16.052 450.3 17.075 473.7 17,803 490.3
5 16.020 449.6 16.997 471.4 17.696 4-87.8
6 15.619 440.3 16.640 463.8 17.373 480.5
Average 449.4 475.7 492.3
^  Twall °F
50.2 50.4 49.5
A  Tsat °F -21.9 +4.2 +21.7
Water in mv/°F 9.383 291.3 10.398 317.2 11,205 337.6
out m v / F 9.767 301.1 10.787 327.0 11.597 347.4
T °F b
296.2 322.1 342.5
A  TSub °F 124.9 99.1 7 8.6
Velocity lb/sec 1.01 1.00 1.00
Volts 8.83 8.93 8 • 84
Amps i” 1224 1221 1215
Heat flux,Btu/hrft 613,000 618,000 609,000
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TABLE 29. (cont,)
Pressure = 300 psig 
Orifice Differential Reading = 72,? water (0.45n Orifice)
T , = 421.1 F sat
Run No. 29.7 29.8 , 29.9 . :
Wall temj>•1. mv/°F 18.515 508.1 18.437 506.0 18,486 507.4
2 18.584 509.9 18.716 513.4 18.831 516.4
3 18.359 504.0 18,556 509f2 18.728 513.7
4 18.284 502.0 18.535 508.6 18.756 514.4
5 18.212 500.1 18.473 507.0 18.704 513.1
6 17.895 492.4 18.1^0 498.2 18.395 504.9
Average
Ci
502.1 506.1 508.7
^  Twall 49.2 49.1 49.1
^  Tsat °F +31.8 +35.9 +38.6
Water in mv/°F 11.771 351.8 12.041 358.2 12.334 365.2
out mv/°F 12*168 361.2 12.443 367.8 12.731 374.7
Tb 356.5 363.0 370. Q
^  Tsub
°F 64.6 58.1 51.1
Velocity lb/sec 0.99 0.99 0.99
Volts 8.84 8.84 8.84
Amps 1212 1210 1209
Heat flux,Btu/hrft
— —  .. — .--
607,000 606,000 606,000
Run No.
i.l. mv/°F
29.10 29.11 29.12
Wall temj 18.378 504.5 18.355 503.9 18.351 503,8
2 18.705 513.1 18.667 512.2 18.523 508.j
3 18.769 514.8 18.797 515.5 18.833 516.4
4 18.894 518.0 18.926 518.8 18.941 519.2
5 18.808 515.8 18.872 517.5 18.942 519.2
6 18.533 508.7 18.602 510.4 18.697 512.9
Average A 510.0 510.3 510.$
A  T^  wall F 49.0 49.0 49.1
A  T^  sat °F +39*7
+40.2 +4-0.8
Water in mv/°F 12.614 371.9 12.828 377.0 13.104 383.7
out mv/°F 13.028 382.0 13.236 386.7 13.499 392.8
T, °F b 376.9 381.9 388.3
A  Tsub °F 44.2 39.3 32.9
Velocity lb/sec 0.99 O .98 0.98
Volts 8.84 8.83 8 • 84
Amps * 1207 1208 1209
Heat flux,Btu/hrft 605,000 604,000 606,000
-236-
TABLE 29* (cont.)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 72" water (0*4-5" Orifice)
Run No. 29.13 ^ 29.14 29.15 1
Wall temj:>.1* mv/°F 18.394 504.9 18,412 505.4 18.422 505.6
2 18.581 509.9 18.568 509*5 18.555 509.2
5 18.915 518.6 18.915 518i5 18,878 517*6
4 19.018 521,0 19.058 522.0 19.112 523.4
5 19.055 522,0 19.085 522.7 19*137 523.9
6 18.855 517.1 18.888 517.9 18.938 519.1
Average 513.2 513.7 514.5
A  Twall °F 48.9 48 • 8 48.9-
A *eat °F +43.2 +43.8 +44.6
Water in mv/°F 13.455 391.8 13.549 393.9 13.941 402*0
out mv/°F 13.863 401.2 13.956 403.3 14.348 411.5
T, °F b 396.5 398.6 406.7
^  Tsub °F 24.6 22.5 14.4
Velocity lb/sec O .98 0.98 0.98
Volts 8.83 8.83 8.83
Amps o 1207 1206 1207
Heat flux,Btu/hrft 604,000 603,000 604,000
Run No. 29.16 29.17 29.18
Wall temp.l. m v / F 18.393 504.9 18.293 502.2 18.304 502.6
2 18.534 508.6 18.645 5H.5 18,413 505.4
3 18.811 515.9 18.454 506.5 18.533 508.6
4 18.998 520.5 18.745 514.1 18.623 5H.0
5 18.991 520.4 18.734 513.9 18.600 510.4
6 18.794 515.4 18.533 508.6 18.406 505.2
Average 512.2 507.5 505.4
A  Twall °F 48.9 49.0 49.3
A  Tsat °F +42.2 +37*4 +35.0
Water in mv/°F 13.570 394.4 13.082 383.2 12.675 373*4
out mv/ F 13.982 404.0 13.495 392.7 13.080 383.1
T °F b 399.2 387.9 378.3
^  ^sub °F 21.9 33.2
42.8
Velocity lb/sec O .98 O .98 0.99
Volts 8.83 8.81 8.83
Amps * 1210 1211 1215
Heat flux,Btu/hrft 605,000 605,000 608,000
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TABLE 29« (cont.)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 72" water (0,45H Orifice)
Run No. 29.19 ' 29.20, 29.21
Wall temp .1. mv/°F 18.184 499.4 18.072 496.5 17.555 484.6
2 18.286 502.1 18.123 497.7 17.463 432,5
3 18.309 502.7 17.987 494.6 17.195 476.4
4 . 18.403 505.2 18.031 495.6 17.479 482,9
3 18.317 502.9 17.863 491.7 17.128 474.9
6 18.046 495.9 17.517 483.8 16.578 462.3
Average o 501.0 493*8 481,2
^  Twall F 49.3 49-2 49.4
^  Tsat °F +30.5 +23.5. +10^6
Water in mv/°F 11.957 356.2 11.274 339.3 10.278 314.1
out mv/°F 12.368 366.0 11.688 349.8 10.696 324.6
A  °F 361.1 344.5 319.4
A  V b °F 60.0 76.6 101.8
Velocity lb/sec 0.99 1*00 1.00
Volts 8.83 8*80 8.78
Amps o 1215 1215 1220
Heat flux,Btu/hrft 608,000 606,000 607,000
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TABLE 30 >
Pressure = 300 psig ^sat =
Orifice Differential Beading = 72" water (0.4-5" Orifice)
Bun No. ------ 3^-.! .... 3372'~ ” 30.3
Wall temj>.1. mv/°F 12.403 366 .8 13.753 398.7 16.463 459,9
2 12 .388  366 .5 13.757 393.7 16.463 459.9
3 12.115 360 .0 13.474 392.2 16.175 453.2
4 12 .2 0 0  3 6 2 .0 1 3 .1 7 1  385 .2 15,803 444,6 j
5 1 2 .0 0 8  357,4 13.247 3 87 .0 15.326 445.1
6 1 1 .6 6 6  34-9.2 1 2 .9 6 3  3 8 0 .4 15.413 435.5
Average 363.8 394,1 454.7
A  Twall °F 63 .4 63.5 6 2 . 8
A  Tsat °F -120 .7 -9 0 .5 - 2 9 .2
Water in mv/°F 2.093 94-. 0 4 .134  152.3 6 .987  232 .7
out mv/°F 2 .5 1 5  1 06 .0 4-.573 164.7 7 . 4 4 7  2 4 4 .2
Tb F 100 .0 158.5 233.4
A  T*—4 sub °F 3 21 .1 2 6 2 .6 182.7
Velocity lb/sec 1 .0 5 1 ,04 1.03
Volts 9.53 9.63 9*73
Amps r 1409 1405 1390
Heat flux,Btu/hrft 761 ,000 767 ,00 0 766 ,000
Run No .
. 1 « mv/°F
30 .4  t . 30 .5 . 3 0 .6
Wall temj 1 7 .7 2 4  488.5 13.959 519.6 18.778 515.0
2 17.667 487,2 18 .8 7 9  517.7 19 .160  5 2 2 .1
3 17.393 479.9 1 8 .5 2 1  5 0 8 .3 19.085 522.7
4 17.223 477.1 1 8 .6 8 8  512.7 18,803 515.7
5 1 7 .1 2 8  474.9 18.336 503.4 18.756 514.4
6 1 6 .6 7 0  464.5 1 7 .7 2 4  488 .4 18.455 506.5
Average 4-83 • 6 513.0 515.8
A T^  wall °F 62.7 6 2 .2 61.9
A T .-— > sat °p - 0 .2 +29.7 +32.9
Water in mv/°F 8 .0 8 2  2 5 9 .6 9 .3 1 8  2 8 9 .7 10.346 315.8
out mv/°F 8.553 271.1 9 .8 0 8  3 0 2 .2 10,823 327.9
A  F 265.3 295.3 3 2 1 .8
A  Tsub °F 155.8 1 2 5 .8 99*3
Velocity lb/sec 1 .0 2 1 .0 2 1 ,0 0
Volts 9 .8 0 9 .8 2 9 .8 2
Amps *■ 1388 1380 1374
Heat flux,Btu/hrft
...... -....
771 ,000  
_— _ . .
768 ,00 0 765 ,000
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TABLE 30 *
Pressure = 300 psig ^sat “ ^
Orifice Differential Beading = 72” water (0.4-5f? Orifice)
Bun No. y r .i ' 30.2..- ■' 30.3
Wall temp.l* m v / F 12.403 366.8 13.753 398.7 16.4-63 4-59,9
2 12.388 366.5 13*757 398.7 16.463 4-59.9
3 12.115 360.0 13.4-74 392.2 16.175 4-53.2 |
4 12.200 362.0 13.171 385.2 15,803 444,6 |
5 12.008 357,4 13.24-7 387.O 15.826 445.1
6 11.666 34-9.2 12.963 380.4- 15.413 435.5
Average 363.8 394-, 1 454.7
^  Twall °F 63.4 63.5
62.8
^  Tsat °F -120.7 -90.5
-29.2
Water in mv/°F 2.093 94-. 0 4.134 152.3 6.987 232.?
out mv/°F 2.515 106.0 4-. 573 164-.7 7.447 244.2
rr,T F 100.0 158.5 238.4u
A t .sub °F
321.1 262.6 182.7
Velocity lb/sec 1.05 1,04 1.03
Volts 9.53 9.63 9.73
Amps » ' 1409 1405 1390
Heat flux,Btu/hrft 761,000 767,000 766,000
Run No •
♦ 1 •  m v A  F
30.4 , . 30.5 . 30.6
Wall temp 17*724 488*5 18.959 519.6 18.778 515.0
2 17.667 487,2 18.879 517.7 19.160 522.1
3 17.393 479.9 18.521 508.3 19.085 522,7
4 17.223 477.1 18.688 512.7 18.803 515.7
5 17.128 474.9 18.336 503.4 18.756 514.4
6 16.670 464.5 17.724 488.4 18.455 506.5
Average °1? 4-83 • 6 513.0 515.8/\ T 62.7 62.2 61.9
— *• wall
A Tsat
°F -0.2 +29.7 +32.9
Q u ,  V/
Water in mv/°F _ 8.082 259.6 9.318 289.7 10.346 315.8
out mv/°F 8.553 271.1 9.808 302.2 10,823 327.9
T F 265.3 295.3 321.8
A T isub
Velocity
°F 155.8 125.8 990
lb/sec 1.02 1.02 1,00
Volts 9.80 9.82 9.82
Amps *• 1388 1380 1374
Heat flux,Btu/hrft 771,000 768,000 765,000
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TA3LE 30• (cont,)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 72Hwater (0,45n Orifice)
Hun Wo• r—  jo;*7 30»8~ 30.9
Wall temp.l, mv/°F 18.980 520.1 19.155 524.4 19.178 525.o'
2 19.047 521.7 19.234 526*3 19.232 526.2
3 19.236 526.3 19t397 530,2 19,360 529.3
4 19.467 531.7 19.884 540.9 19.867 540.6
5 19.590 534.4 20,056 544,7 19.947 542.3
6 19.307 528.1 19.884 540.9 19.914 541.6
Average 525.9 532.7 532.6
A  Twall F 61.6 62.0 62.0
A  ^sat °F +43*2 +49*5 +49 * 5
Water in mv/°F 11 2^57 338.9 11,964 356.4 12.325 365.0
out mv/ F 11.738 350.9 12.453 368.1 12.813 376.7
Tb °F 344.9 362.2 370. §
A U  °F 76.2 58.9 \ 50.3
Velocity lb/sec 1.00 0.99 O .99
Volts 9.83 9.87 9» 86
Amps / p 1370 1375 1375
Heat flux,Btu/hrft 763,000 769,000 768,000
Run No. 30.10 30.11 30.12 ;
Wall temj .1, mv/°F 19.164 524.6 19.144 524.1 19.101 523.1
2 19*212 525.8 19.183 525.1 19.138 524.Q
3 19,377 529.7 19.270 527.2 19,208 525.7
4 19.775 538.6 19.753 538,1 19,686 536.6
5 19.948 542.3 19.917 541.7 19,855 540.3
6 20.024 544.0 20.012 543.8 19.992 543.3
Average 533.0 532.5 531.6
^  Twall
°F 61.6 61.5 61.1
^  Tsat °F +50.4
+49.8 +49.5
Water in mv/°F 12.777 375.8 13.051 382,5 13.403 390.6
out mv/°F 13.284 388.0 13.558 394.1 13.912 432.3
T, °Fb 381.9 388.3 396.4
^  Tsub °F
39.2 32.8 24.7
Velocity lb/sec O .98 O .98 O .98
Volts 9.84 9.83 9.80
Amps p 1369 31370 1363
Heat fluj Btu/hrft 763,000 763,000 757,000
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TABLE 30* (cont,)
Pressure = 300 psig ^sat = ^
Orifice Differential Reading = 72” water (0.45” Orifice)
Run No• .... 30:i3 .. 30.37T” . 30.15.
Wall temp.l. mv/°F 19*118 523.5 19.116 523.4 19.136 523.9
2 19.167 524.6 19.162 524.6 19,176 524.9
3 19.182 525.0 19.204 525t6 19.193 525.5
4 19-640 535.5 19.618 535.0 19*604 534.8
5 19-836 539.8 19.773 538.5 19.742 537.8
6 20.000 543.5 19.924 541.8 19.845 540.1
Average 531.6 530.8 530,3
A  *wall / 6l.6 61.7 6I.7
A*sat
Water in mv/ F
+48.9 +48.1 +47.5
13.904 401.2 13.412 390.8 13.096 383.5
out mv/ F 14.419 413.1 13.922 402.5 13.599 395.1
Tb °F 407.1 396.7 389.4
A \ ub 14.0 24.4 31.7
Velocity lb/sec 0.98 O .98 0.98
Volts 9.84 9-85 9.85
Amps l' p 1370 31370 1370
Heat flux,Btu/hrft
.
764,000 765,000 765,000
.. . - . .  . .
Run No.1 30.16, 30.17 ' , T 30.18
Wall temp.l. m v / F 19.100 523.1 19.044 521.7 18,988 520.3
2 19.147 524.2 19.106 523.2 19.054 521.9
3 19.147 524.2 19.092 522.9 19.020 521.i
4 19.529 533.1 19.411 530.5 19.316 528.2
5 19.640 535.5 19.505 532.6 19.389 530,0
6 19.713 537.2 19.543 533.4 19.385 529.9
Average 528.5 526.3 524.1
&  Twall °F 6l. 6 61.6 6l .6
^  Tsat °F +45.9 +43.6 +41.5
Water in mv/°F 12.745 375.0 12.351 365* 6 12.038 358.2
out mv/°F 13.246 386.9 12.843 377.4 12.534 370,0
T °F b
381.0 371.6 364.1
^  Tsub °F 40.1 49.5 57.0
Velocity lb/sec O .98 0.99 0.99
Volts 9.83 9.83 9.81
Amps 0 1370 1370 1371
Heat flux,Btu/hrft 763,000 763,000 762,000
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TABLE 30. (cont*)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 72" water (0,4-5” Orifice)
Run No • " '50.19" ; 30.20
Wall temp.l. mv/ F 18.917 518.6 18.717 513.4
2 18.951 519.4 18.700 513.0
3 18.892 518.0 18.406 505.2
4 19.157 524,4 18.615 510.7
5 19.163 524.6 18.255 501.0
6 19.050 521.8 17.645 486,7
Average 519.4 509.6
A  Twall °F 6l. 6 61.8
A  Tsat °F +36.7 +26.7
Water in mv/°F 11.261 339.0 9.357 290.6
out mv/°F 11.804 352.6 9.866 303.6
T, °F0 345.8 297.1
A  1 ,L— su]3 °F 75.3 124.0
Velocity lb/sec 1.00 1.01
Volts 9.80 9.78
Amps
r-
O 1371 1377
Heat flux,Btu/hrft 761,000 763,000
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TABLE 31.
Pressure = 300 psig ^gat =
Orifice Differential Reading = 36" water (0,45” Orifice)
Run No 31.1 .. ... 31.2.... 31.3
Wall temp.l. m v / F 9.633 298.3 12.040 358.2 13.848 400.3
2 9.626 297.3 11.977 356.7 13.813 399.6
3 9.317 294.8 II.787 352.2 13.675 396.6
4 9.403 291.9 11.475 344.4 13.230 386.6
5 9.335 290.1 11.563 346.6 13.262 387.3
6 9.057 283.5 11.333 340.8 12.997 381.3
Average 292.7 349.8 392.0
^  Twall F 35.3 34.7 34.8
^  Tsat °F -163.7
-106.0 -63*9
Water in mv/°F 2.064 93*1 5.332 187.5 7.033 234.0
out mv/° F 2*412 103.1 5.693 197.6 7.397 242.9m ^
b F 98.1 192.5 238.5
Tsub °F 323.0 228.6 182.6
Velocity lb/sec 0.74 0.73 0.72
Volts 6.82 6.89 6.98
Amps 0 1080 1064 1062 :
Heat flux,Btu/hrft 417,000 415,000 420,000
Run No • 31.4 31.5 31.6
Wall temp.l. m v / F 16.041 450.0 17.066 473.4 17.756 489.2
2 15.994 449.0 17.043 472.9 17.892 492.4
3 15.758 443.5 16.818 467.8 17 f674 487.4
4 15.491 437.5 16.488 460.4 17.382 480,7
5 15.508 437.8 16.471 460.0 17.327 479.4
6 15.216 430.9 16.140 452.4 16.995 471.8
Average s*\ 441.5 466.9 485.8
^  Twall F 34.5
34.2 34.1
^  Tsat
°F -14.1 +11.6 +30.6
Water in mv/°F ' 9.444 292.9 10.353 316.0 11.243 338.5
out mv/°F 9.834 302.8 10.748 326.0 11.634 348.3
T °F b 297.9
321.0 343.4
A  Tsub °F 123.2 100.1 77.7
Velocity lb/sec 0.71 0.70 0.70
Volts 7.06 7.08 7.11
Amps r 0 1050 1045 1040
Heat flux,Btu/hrft 420, 000 419,000 419 ,000
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TABLE 31• (cont.)
Pressure = 300 psig T =421*1 °Fsax
Orifice Differential Reading = 36” water (0.45n Orifice)
Run No•
>.1. mv/°F
31.7 31.8 31.9
Wall temj 17.902 492.6 17.812 490.5 17,734 495.0
2 18.139 498.2 18.086 496.8 18.005 495.0
3 18.044 495.9 18.180 496.8 18.233 500.7
4 17.806 490.4 18.022 495.4 18*284 502.0
5 17.788 490.0 18.018 495.3 18,286 502.1
6 17*444 482.1 17.706 488.1 17.995 494.8
Average A 491.5 494,2 497.2
^  Twall F 34.2 34.1 34.1
^  TSat °F +36.2 +39.0 +42.0
Water in mv/°F 11.681 349*6 12*000 357.2 12,614 371.9
out mv/°F 12.087 339.3 12.415 367.2 13^027 382.0
Tb °F 354.4 362.2 376.9
^  Tsub °F 66.7 58.9 45.2
Velocity lb/sec 0.70 O.69 0.69
Volts 7.13 7.13 7.13
Amps O 1041 1040 1040
Heat flux,Btu/hrft 421 ,000 420,000 420, 000
A
Run No » 31.10 31.11 31.12
Wall temp.l. m v / F 17.762 489.4 17.793 490.1 17.775 489.7
2 17.971 494.2 17.952 493.8 17.910 492.8
3 18,208 500.0 18.218 500.3 18,116 497.5
4 18.344 503.6 18.4-62 506.7 18.406 505.3
5 18.407 505.3 18.613 510.7 18.597 510.2
6 18.144 498.3 18.384 504.6 18.418 505.1
Average 498.5 501.0 500.2
^  Twall °F 34.1
34.2 34.1
^  Tsat °F +43.3 +45.7 +45.0
Water in mv/°F 12.781 375.9 13.423 391.0 13.750 398.2
out mv/ F 13.203 386.0 13.844 400.2 14.183 407.4
T b °F 381.O 395.6 402.8
^  Tsub °F 40.2 25.5 18.3
Velocity lb/sec 0.69 O .69 0.68
Volts 7.13 7.15 7.13
Amos k 1040 1040 1040
Heat flux,Btu/hrft 420, 000 421,,000 420 ,000
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TABLE 31. (cont.)
Pressure = 300 psig T , = 4-21.1 °F
39.X
Orifice Differential Reading = 36" water (0.43" Orifice)
Run No• 31.13 . 31:14“ 31.15
Wall temp.1. mv/°F 17.774 489.8 17.812 490.5 17.784 489.9
2 17.902 492.? 17.927 493.2 17.876 492.0
3 18.124 497.8 18.156 498 • 6 18.122 497.7
4 18.383 304.6 18.352 503.8 18.282 502.0
5 18.596 510.2 18.605 510.5 18.518 508.2
6 18.453 505.4 18.452 506.5 18.356 503.9
Average 500.5 500.7 498.9
A Twall °F 34.2 34-. 6 34.3
A  Tsat °F +45.2 +45 * 0 +43.4
Water in mv/ F n 13.988 403.3 13^793 399.1 13.466 392.0
out mv/ F 14.406 412.1 14.235 408.5 13.903 401.5
T °F b 407.6 403.8 396.7
A t , fsub 13*5 17*3 24.4
Velocity lb/sec 0.68 0.68 0.69
Volts 7.15 7*20 7.16
Amps *\ p 1040 1045 1042
Heat flux,Btu/hrft 421,000 426 ,000 423,000
Run No,» 31*16 31.17 31.18
Wall temp.l. m v / F 17.705 488.1 17.595 495.5 17.494 483.2
2 17.803 490.3 17.663 487.1 17.583 485.2
3 18.012 495.1 17.712 488.2 17.496 483.3
4 18.152 498.6 17.663 487.1 17.314 479.1
5 18.330 503.2 17.783 489.9 17.264 478.O
6 18.134 498.0 17.595 485.5 16.982 471.9
Average r\ 495.1 486.4 480.1
A  Twall F 34.2 34-. 5 34.7
A  Tsat °F +39*8 +30.8 +24.3
Water in mv/° F 13.098 383.6 '12.072 359.0 11.200 337.4-
rt°ut mv/°F 13.547 393.9 12.485 368.8 11.594- 34-7.3
T, F b 388.7 363.9 342.4
^  Tsub °F 32.4 57.2 78.-8
Velocity lb/sec 0.69 O.69 0.70
Volts 7.15 7.16 7.17
Amps 1040 1045 1048
Heat flux,Btu/hrft 421,000 424,000 426,000
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TABLE 32.
Pressure = 300 psig ^sat = ^
Orifice Differential Reading = 36” water (0.45” Orifice)
Run No• 32,1 ^ 32*2 52.3
Wall t emp.1• mv/°F 12,676 373*4 13.917 401.8 14.471 4-13.6
2 12.634- 372.4 13,884- 401.1 14.458 413.2
3 12.4-36 367.6 13.668 396.5 14.178 407.3
4 12,777 375.8 13.330 388.7 141184 407,4
5 12,4-84- 368.8 13.4-57 391.8 13.972 403.0
6 12.000 357.3 13.186 385.6 13.616 395.4
Average 369.9 395*5 409.9
A  Twall / 50.3 50.7 50.5
A  *sat F Q -101.5 -76.3 -61.7
Water in mv/ F 1.977 90.6 4-. 084- 150.9 5.105 180.6
out mv/°F 2.4-93 105.4- 4-.616 165.9 5.633 195.9_ 0 _ 
b F 98.0 158.4- 183. £
A  Tsub °F 323*1 262.7 232.9
Velocity lb/sec 0.74 0,73 0.73
Volts 8.4-1 8.52 8.52
Amps *" p 1268 1267 1264
Heat flux,Btu/hrft 604-,000 612,000 610 ,000
Run No » 32.4 32.5 --- 32;^..
Wall temp.l. mv/F 16.295 456 *0 18.707 513.2 18.563 509.4
2 16.203 453.9 18.733 513.9 18.887 517.9
3 15.972 448.4 18.621 510.9 18.857 517.2
4 15.805 444.6 18.604 510,5 19.100 523.0
5 15.813 444.8 18,474 507.0 18,846 516.9
6 15.303 433.0 17.973 494.3 18.388 504.8
Average
°F
/s
450.8 510.7 515.1
^  Twall
49.8 49.1 49.0
^  Tsat
F -20.1 +40.5 +45.0
Water in mv/°F 6.840 228.9 9.367 290,9 10.224 312.7
out mv/°F 7.408 243.2 9.949 305.7 IO.788 327.0
T, °Fb 235.1 298.3
319.8
A  Tsub °F 186.0 122.8 101.3
Velocity lb/sec 0.72 0.71 0.70
Volts 8.55 8.63 8.64
Amps i ' 1253 1239 1237
Heat flux,Btu/hrft
~
607 ,000 606,000 606 ,000
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TABLE 32. (cont,)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 36n water (0.45n Orifice)
Run No.
.1• mv/°F
32.7 -.'■“3278" ,--- : 32.9 7
Wall temp 18.563 309.4 18.573 509.7 18.573 509.6
2 18.746 514.2 18.697 512.9 18.697 512.9
3 19.024 521.2 19.082 522.6 19.099 523.0
4 19.343 529.0 19.358 529.3 19.382 529.9
3 19.294 527.7 19.351 529.1 19.383 529.9
6 18.976 520.0 19.082 522.6 19.123 523.6
Average r\ 518.4 518.4 518.9
^  Twall F 49.1 49.1 48.9
^  Tsat °F +48.2 +48.2 +48.9
Water in mv/° F 11.592 347.2 11.903 354.9 12.523 369.8
out
T, °Fb
mv/°F 12.183 361.6 12.498 369.2 . 13 .1 3 5 384.4
354.4 362.1 3 7 7 .1
^  Tsub
°F 66.7 59.1 44.0
Velocity lb/sec 0.70 0.69 O.69
Volts 8.66 8.66 8.64
Amps o 1238 1237 1235
Heat flux,Btu/hrft 608,000 607 ,000 605,000
Run No. 32.10 32.11. 32.12
Wall temp .1. mv/° F 18.554 509.2 18.537 508.7 18.496 507.6
2 18.673 512.3 18.650 5H.7 18.602 510.4
3 19.063 522.2 19.026 521.2 18,943 519.2
4 19,344 528.9 19.298 527.8 19.208 525.7
5 19.350 529.1 19.323 528.5 19.232 526,2
6 19.123 523.6 19.094 522.9 19.023 521,2
Average A 518.5 517.3 516.5
^  Twall F 48.9 49.1
4*8,8
^  Tsat °F +48 • 6 +47.1 +46.6
Water in mv/° F 12.982 380.6 13,306 388.3 13.678 396.7
out mv/°F 13.595 395.0 13.939 402.2 14.307 410.0
T, °F b 387.8 395.3 403.9
^  Tsub °F 33.3
25.8 17.3
Velocity lb/sec O .69 0.68
Volts 8.64 8.66 8.63
Amps 1234 1237 1233
Heat flux,Btu/hrft 604,000 607,000 603,000
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TABLE 32. (cont.)
Pressure = 300 psig ^sat ~
Orifice Differential Reading = 36" water (0.45,s Orifice)
Run No• 32.13 T2.37K ~ . 32,15
Wall temp.l, mv/°F 18.474 507.1 18.505 507-9. 18.528 508.4
2 18.574 509.7 18.596 510.2 18.619 510.9
3 18.867 517.4 18.918 518.6 18.957 519.6
4 19.165 524.6 19.175 524.9 19.194 525.3
3 19.202 525.5 19.226 526.1 19.236 526.3
6 18.993 520.6 19.024 521.2 19.005 520.7
Average 515.6 516.2 516.4
A  Twall F 48.8 48.9 49.0
A  U  * Q +45.7 •+46.2 +46.3
Water in mv/ F 13.962 402.7 13.408 390.7 12.975 380.7
out mv/°F 14.640 417.5 14.052 404.6 13.611 395.3
T, Fb
410.1 397.7 388,0
A  T °F L~-i sub 11.0 23.5 33.1
Velocity lb/sec 0.68 O .69 O .69
Volts 8,63 8.63 8.65
Ajaps r' p 1234 1235 1235
He at flux,Btu/hrft 604,000 604,000 605,000
Run No.
—----------
32.16 32.17 32.18
Wall temp .1. mv/°F 18,528 508.4 18.472 507.0 18.385 504.7
2 18.616 510.8 18.522 508,3 18.405 505.2.
3 18.924 518.7 18.776 515.0 18.434 506.0
4 19.169 524.7 19.045 521.7 18.743 514.1
5 19.200 525.4 19.018 521.0 18.557 509.2
6 18.952 519.4 18.731 513.8 18.182 499.3
Average 515.6 513.1 505.9
A  TWall °F 49.0 49.2 49*2
A  Tsat °F +45*6 +42.8 +35.6
Water in mv/°F . 12.352 365.6 11.667 349.2 10,251 313.4
out mv/°F 12.950 379.9 12.295 364.3 10.802 327.4
T, °F b
372.8 356.8 321.4
A  T i
c>
F 48.3 64.4 99.7
Velocity lb/sec O .69 0.70 0.70
Volts 8.65 8.66 8 • 64
Amps 1' 1235 1239 1239
Heat flux,Btu/hrft 605,000 608,000 607,000
TABLE 33«
Pressure = 300 psig ^sat =
Orifice Differential Reading =• 30u water (0.45!f Orifice)
Run No.
).l. mv/°F
" * "33.1 33.2 33.3
Wall temj 14.930 424.2 15.943 447.8 16.691 465.0
2 14.895 423.4 15.894 446.7 16.636 463.8
3 14.652 417.8 15.557 438.9 16.333 456.9
4 15.032 427.1 15.313 433.2 16.257 455-0
3 14.812 421.5 15t280 432.5 16.105 451.6
6 14.136 436.4 14.925 424.1 15.628 440.6
Average
a
420.7 441.5 460.0
^  Twall F 62.7 6l .4 62.3
^  Tsat °F -63.O -41 * 1 -24.1
Water in mv/° F 1.986 90.8 4.068 150.4 4.953 175.5
. out mv/°F 2.615 108.9 4.744 169.6 5.560 193.9
T F b 99.9 160.0 184.7
^  Tsub °F 321.2 261.1 236.4
Velocity lb/sec 0.74 0,73 0.73
Volts 9.54 9.63 9.70
Amps * • O 1406 1400 1401
Heat flux,Btu/hrft 760,000 748,000 770,000
Run No. 33.4 33.5 33.T“T-
Wall temp.l. mv/°F 18.337 503.4 19.102 523.1 19.234 526.3
2 18.306 502.6 19*207 525.6 19*444 531.3
3 17.952 493.8 19.036 521.5 19.700 536.9
4 17.574 485.0 18.700 513.0 20,084 545.4
5 17.517 483.8 18.654 511.8 19*978 543.0
6 17.142 4-75.2 18.253 501.2 19.408 530.4
Average 495.8 516.6 533*9
A  *wall °J 62.1 61.3 61.9
A  *sat * +12.6 +34.3 +50.8
Water in mv/°F 6.971 232.3 8,083 259.6 9.243 287.9
out mv/°F 7.643 248.9 8.785 276.7 9.982 306,6
Tb °F 240.6 268 • 2 297.2
A L b  °F 180.5 152.9 123.9
Velocity lb/sec 0.72 0.71 0.71
Volts 9.73 9.72 9.81
Amps ‘ p 1387 1375 1382
Heat flux,Btu/hrft
__ '.... ..... .
765,000 757,000 768,000
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TABLE 33. (cont.)
Pressure = 300 psig T ^ .421.1 °F
Orifice Differential Reading = 36” water (0.45" Orifice)
Run No. ^ ‘ 53-7 1 " ■ r ■ 33.8 ' " 33.9 r '
Wall temp.l. mv/°F 19.206 525.6 19.163 524.6 19.214 525.8
2 19.290 527.6 19.278 527.3 19.335 528.6
3 19.617 535.0 19.445 531.3 19.389 530.0
4 20.160 547.1 20,014 543.8 19.900 541.3
5 20.140 546.6 20,023 544.0 20.020 543.9
6 19.742 537.8 19.827 539.7 19.903 541.4
Average 534.2 533*3 533.6
A Twall F 61.2 61.1 61.2
A  *sat +51.9 +51.1 +51.3
Water in mv/°F 10.169 3H.3 11.144 336.0 11.532 345.8
out mv/°F 10.909 330.1 11.895 354.7 12.307 364.6
*b °F 320.7 345.4 355*2
A Tsub °F 100.4 75.7 65.9
Velocity lb/sec 0.70 0.70 0.70
Volts 9.76 9.77 9.78
Amps *' p 1372 1368 1370
Heat flux,Btu/hrft 759 ,000 757. 000 759,000
— ..... - _ ---------------- 1
Run No.
.1. mv/° F
33*10 33.11 33.12
Wall temp 19.244 526.5 19.193 525.3 19.174 524.8
2 19.338 528.8 19.297 527.8 19.276 527.3
3 19.378 529*8 19.330 528.6 19.318 528.3
4 19.945 542.3 19.842 540.0 19.793 538.9
5 20.042 544.4 19.971 542.7 19,933 542.0
6 19.897 541.3 19.812 539.4 19.806 539.3
Average 534-.0 532.7 532.4
^  Twall °F 61.4
61.6 61.8
^  Tsat °F +51.5
+50.0 +49.5
Water in mv/°F 12.094 359.5 12.647 372.7 13.371 389*8
out mv/^F 12.874 378.1 13.404 390.6 14.135 406.4
Tb °F 367.8 381.6 398.1
A  Tsub °F 54.8 39.5 23.0
Velocity lb/sec O .69 O.69 0.69
Volts 9.80 9.81 9.83
Amps 4"* 1372 1374 1375
Heat flux,Btu/hrft 762,000 764,000 766,000
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TABLE 35. (cont.)
Pressure = 300 psig T , = 421.1 °F
Sd.Xr
Orifice Differential Reading = 36s’ water (0.4-5n Orifice)
Run No. . 33.13 ” T5T14 55*15
Wall temp.l, mv/°F 19.202 525.5 19.205 525.6 19.213 525.8
2 19.285 527.5 19.315 528,2 19.304 528.0
3 19.334 528.7 19.373 529.6 19,357 529.3
4 19.805 539.2 19.827 539.7 19.820 539.5
5 19.953 542.5 19.983 543.1 19,968 542.8
6 19.837 539*9 19.853 540.3 19.816 539.4
Average 532.8 533,4 533.0
A Twall F 61.7 61.5 61.5
A*sat °F +50.0 +50^8 +50.4
Water in mv/~F 13.611 395.3 13.341 389.8 13.183 385.5
out mv/ F 14.412 412.1 14.152 406,7 13.965 402.8
Tb °F 403.7 398*3 394.1
A  Lub F 17.4' 22.8 27.0
Velocity WLb/sec 0.69 O .69 O .69
Volts 9.82 9.81 9.81
Amps p 1375 1372 1373
Heat flux,Btu/hrft 765,000 763,000 763,000
Run No.
mv/°F
33.16 33.17 33.18
Wall temp 19.233 526.2 19.217 525.8 19.211 525.7
2 19.328 528.6 19.318 528.3 19.344 529.0
3 19.388 530,0 19.364 529.5 19.373 529,6
4 19.823 539.6 19r802 539.2 19.771 538.5
5 19.982 543.1 19.950 542.4 19.915 541.6
6 19.833 539.9 19.784 538.8 19.800 539,1
Average n 533.4 532,8 532,6
^  Twall F
61.8 61.7 61.7
^  Tsat °F +50.5 +50.0 +48.9
Water in mv/°F , 12.905 378.9 12.684 373.6 12.237 362.9
out mv/ F 13.687 396.9 13.432 391.2 12,966 380.3
*b F 387.9 382.4 371*6
A Lub
o._,
F 33.2 38.7 49.5
Velocity lb/sec O .69 0,69 O .69
Volts 9.83 9.82 9.82
Amps 0 13 77 1374 1375
Heat flux,Btu/hrft 767,000 765,000 765,000
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TABLB 33* (contt)
Pressure = 300 psig T = 421.1 °F
SSLo
Orifice Differential Reading ~ 36” water (0*4-3” Orifice)
Run No. ......33'.'i9.. ...33.20 . 33.21
Wall temp.l. mv/ F 19*159 524.5 19.148 524.2 19.084 522.7
2 19.274- 527.2 19.243 526.5 19.145 524.1
3 19.306 528.0 19.207 525.6 19,046 521.7
4 19.664- 536.1 19.555 533.7 19,333 528.7
3 19.794- 538.9 19.606 534.8 19.291 527.6
6 19*588 534-.4 19.335 528.7 18.926 518.8
Average 530.0 527.1 521,6
^  Twall F 61.8 61.9 61.9
^  Tsat °F +47.1 +44.1 +38.6
Water in mv/°FjO 11.094- 334.7 10.199 312.1 9,163 285.9
out mv/ F 11.836 353.3 IO.915 330.2 9.886 304.1
Tfc F 344.0 321.1 295.0
&  Tsub °F 77.1 100.0 126.1
Velocity lb/sec 0.70 0.70 0.71
Volts 9.82 9.82 9.80
Amps 1377 1378 ‘1380
Heat flux,Btu/hrft 766,000 767,000 766,000
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TABLE 34.
Pressure = 300 psig "^ sat = 421.1 °F
Orifice Differential Reading = 53” water (0.561" Orifice)
Run No.
).l. mv/°F
‘ ' 34*1 34.2 . 34.3
Wall temj 6.807 228.1 8.420 267.9 11.238 338,4
2 6.766 227.0 8.420 267.9 11.192 337.3
3 6.648 224.0 8.293 264.7 11,048 333.6
4 6.693 225.1 8.062 259.1 10.962 331.4
- 5 6.642 223.9 8.122 260.6 11.028 333.1
6 6.434 218.2 8.035 258.5 10.808 327.5
Average
A 226.5 265.1 335.6
&  Twall F 36.0 35.7 35.4
^  Tsat °F
-230.6 -191.7 -120.9
Water in mv/° F 2.217 97.5 4.230 153.0 7.074 235.0
out mv/° F 2.365 101.9 4.396 159.7 7.268 239.8
Tb °F 99.7 137.3 237.4
A  Tsub
°F 321.4 263.8 183.7
Velocity lb/sec 1*49 1.48 1.46
Volts 7*06 7.12 7*24
Amps n 1050 1040 1030
Heat flux,Btu/hrft 420,000 420,000 423,000
Run No 34.4 34.5 34.6
Wall temp.l. mv/ F 13.468 391.8 14.404 412.0 16,248 454.8
2 13.532 393.5 14.445 412.9 16.226 454.3
3 13.347 389.2 14,224 407,8 16.030 449.8
4 13.159 385.0 13.977 402.I 15.996 44-9.0
5 13.166 385.1 14.074 404.3 15.952 448.0
6 13.059 382.6 13.947 401.4 15.704 442.3
Average 389.9 438.8 451.9
^  Twall F 35.0 34.9 34.4
A * sat °F -66.2 -47.2 -3.6
Water in mv/°F 9.554 295.7 10.473 319,0 12.134 360.5
out mv/ F 9.736 300.3 10.664 323.9 12.339 365.3
Tb °F 298.0 323 .5 362.9
^ Tsub °F 123.1 99.6 58.2
Velocity lb/sec 1.44 1.43 1.41
Volts 7.31 7.35 7.38
Amps 1018 1015 1004
Heat flux,Btu/hrft 422 ,000 423,000 420 ,000
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TABLE 3^ « (cont.)
Pressure = 300 psig ^sat ^
Orifice Differential Beading = 53” water (0.56ln Orifice)
Run No ; 34.7 3478 34.9
Wall temp.l. mv/ F 16.944 470.7 17.238 477t6 17.383 480.3
2 16.967 471.2 17.266 478.0 17.384 480.f
3 16.742 4-66.2 17.051 473.1 17.198 476.4
4 16.693 465.1 16,976 471.4 17.132 474.9
5 16.662 464.4 16.957 471.0 17.133 475*0
6 16.443 459.4 16.754 466,4 16.937 470.5
Average 468.2 474.8 478.0
^  Twall F 34.3 34.2 34.2
^  Tsat °F +12.9 +19.5 +22.7
Water in mv/°Fr\ 12.910 380.0 13.231 386.6 13.405 390.6
out mv/ F 13.114 383.9 13.425 391*1 13.603 395.2
Tb °F 382.0 388.8 392.9
^  Tsub °F 39.2 32.3 28.2
Velocity lb/sec 1.40 1.40 1.39
Volts 7.40 7.41 7.42
Amps k' D 1000 1000 ‘997
Heat flux,Btu/hrft 419, 000 420,000 419,000
Run No. 34.10 34.11 34.12
Wall temp.l. mv/°F 17.508 483.6 17.583 485,3 17.577 485.1
2 17.508 483.6 17.601 485.7 17.591 485.5
3 17-347 479.9 17,442 482.0 17.448 482.2
4 17,364 480.3 17.523 483.9 17.561 484,8
5 17.331 479.6 17.478 482.9 17.516 483.5
6 17.103 474.3 17.263 478.0 17.313 479.1
Average 481.5 484.1 484.2
^  Twall °F 34.2 34.1 34.1
^  Tsat °F +26.2 +28.8 +29.0
Water in mv/° F 13.606 395.2 13.894 400.9 14.068 405.0
out mv/°F 13.804 399.9 14.092 405.5 14.269 409.6
T °F b 397.6 403.2 407.3
A * sub °F 23.6 17.9 13.0
Velocity lb/sec 1.39 1.39 1.39
Volts 7.42 7.42 7.41
Amps 0 ‘•'998 ‘"997 ‘"997
Heat flux,Btu/hrft 420,000 419,000 419,000
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TABLE 54-. (cont.)
Pressure = 300 Psig TSat = 421.1 °F
Orifice Differential Reading = 53” water (0.56111 Orifice)
Run No• 3 i * 1*3 34. ITT 34.15.
Wal 1 t emp. 1. m v/° F 17.582 485.2 17.548 484.5 17*453 482.3
2 17.604 485.7 17.551 484.5 17.453 482.3
3 17.474 482.8 17*411 481.4 17.453 482.3
4 17.604 485.7 17.588 485.4 17.298 478.$
5 17.573 485.0 17.512 483.7 17.482 483.Q
6 17.375 480.5 17.233 477.3 17.383 480.7
Average 484.9 483.8 481.6
A  *wall 34.1 34.1 34.1
A  T , °F*—»• sat +29.7 +28.6 +26.3
Water in mv/ F 14.238 409.0 14.020 403.8 13.633 395.9
out mv/°F 14.432 413.5 14,222 408.6 13.840 400,6
Tfc °F 411.2 406.1 398.3
A  Tsub °F 9.9 15.0 22.9
Velocity lb/sec 1.39 1.39 1.39
Volts 7.41 7.41 7.41
Amps *'* p • •"998 •998 ‘-998
Heat flux,Btu/hrft 419,000 419,000 419,000
Run No. 34.16 34.17 34 .18,
Wall temp.l. mv/ F 17.345 479.9 16.952 470.9 16.304 456.2
2 17.317 479.2 16.943 470,6 16.288 455.8
3 17.174 495.9 16,880 469.2 16.223 454*3
4 17.318 479.2 16•682 464.7 16.048 450,2
5 17.209 476.7 16.966 471.2 16,288 455-8
6 16.876 469.1 16.708 465 *4 16.072 450.8
Average 478.4 468.7 453-8
A  Twall °F 34.2 34.2 34.4
A ^ at °F +23.2 +13.3 -1.7
Water in mv/°F 13.380 390.0 12.865 377.9 12.176 361.4
out mv/°F 13.593 394.9 13.065 382.8 12.355 365.7
Tb °F 392.5 380.4 363.6
A  TSUb °F . 28.6 40.7 57.5
Velocity lb/sec 1.40 1.40 1.41
Volts 7.40 7.40 7.39
Amps O 1000 1000 1003
Heat flux,Btu/hrft 419,000 419,000 420,,000
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TABLB 35.
Pressure = 300 psig ^sat =
Orifice Differential Reading = 53” water (O.56I” Orifice)
Run No.
.1. mv/° F
35.1 35.2 . 35*3
Wall temp 8.789 276.8 IO.309 314*8 12,836 377*2
2 8.706 274.8 10.272 313.9 12.836 377.2
3 8.533 270.6 10.043 308.1 12.564 370.7
4 8.754 276.0 9.994 306.9 12.374 366.2
5 8.564 271.3 9.948 305*7 12.380 366.3
6 8.226 263.1 9.659 298.4 12.182 361.6
Average A 274.9 3H.3 373.1
A  T \ wall F 51.9 51.3 50.8
A  Tsat °F -198.1 -161.0 -98.8
Water in mv/°F 2.138 95.3 4.195 154.0 7,000 233.0
out mv/°F 2.373 102.0 4.438 160.9 7.278 240.6
T. °F b 98.6 157.4 236.5
^  Tsub °F 322.5 263.7 184.6
Velocity lb/sec 1.49 1.48 1.46
Volts 8.57 8.63 8.75
Amps r 1259 1244 1231
He at flux,Btu/hrft 611,000 6c8,000 610,000
Run No 35.4 35.5 35*6
Wall temp. 1 mv/ F 15.336 433.7 16.342 457.0 17.128 474.9
2 15.347 434.0 16.344 457.1 17,150 475.4
3 15.127 428.7 16,124 452,0 16,888 469.4
4 14.879 423.0 16.067 450.7 16.857 468,8
5 14.976 425.3 16.036 449.9 16.808 467.6
6 14.726 419.4 15.718 442.6 16.468 459.9
Average A 430.3 454,5 472.2
A  Twall F 49.8 49.8 49.5
A  Tsat °F -40.7 -16.4 +1.6
Water in mv/°F 9.498 294.3 10.420 317.7 11.277 339.4
out mv/ F 9.765 301.1 10.705 324.9 11.573 346.8
T, °FD 297.7 321.3 343.1
^  Tsub
o_.F 123*4 99^8 78.0
Velocity lb/sec 1.44 1.43 1.42
Volts 8.80 8.85 8.88
Amps r 1215 1212 1206
Heat flux,Btu/hrft 606 ,000 608,000 607,000
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TABLE 35* (cont.)
Pressure = 300 psig ^sat = ^81.1
Orifice Differential P.eading = 5311 water (0,561” Orifice)
Run No. 35*7 . 3578 , 35.9
Wall temj .1. mv/° F 17*995 494.7 I8.296 502.3 18.460 506.7
2 17*995 494*7 18.323 503tl 18.491 507.7
3 17.704 4o8.0 18.067 496.4 18.304 502.6
4 17.636 486.5 18.009 495.1 18.321 503.0
5 17.594 485.5 17t965 494.1 18,253 501.2
6 17.290 478.6 17.647 486.7 17.956 493-9
Average o 491.0 499*0 503.2
^  Twall F 49*5 49*5 49.4
^  Tsat °F +20.4 +28.4 +32.7
Water in mv/°F 12.101 359*7 12.426 367.4 12,738 374.9
out mv/°F 12.399 366,8 12.702 374.0 13.030 382.0
T, °F b 363.1 370.7 378.5
^  Tsub °F 58.0 50.4 42.7
Velocity lb/sec 1.41 1.41 1.40
Volts 8.92 8.93 8.93
Amps 1204 1204 1204
Heat flux,Btu/hrft 609,000 609,000 609,000
Run No.
. 1. mv/° F
35*10 35.11 35.12
Wall terfl£ 18.488 507.4 18.470 506.9 18,418 505.6
2 18.536 508,6 18.578 509.8 18,547 509.0
3 18.337 503*4 18.516 508,1 18.536 508.7
4 18.436 506.0 18.598 510.3 18,653 511.8
5 18.338 503t4 18,523 508.3 18.536 508.7
6 18.034 495.7 18.233 500.7 18.263 501.5
Average 504.6 506.4 506,6
^wall °F 49.3 49.3
49*2
A * oat °F +34.2 +36.0 +36.3
Water in mv/°F 12.877 378.2 13.173 385.3 13.360 389.5
out mvA F 13.156 384.9 13.464 392.0 13.642 396,1
Tb °F 381.5 388.7 392.8
^  Tsub °F
39.6 32.4 28.3
Velocity lb/sec 1,40 1.40 1.40
Volts 8.90 8.92 8,91
Amps 1202 1202 1203
Heat flux,Btu/hrft 608,000 608,000 607,000
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TABLE 35* (cont.)
Pressure = 300 psig "^ sat "
Orifice Differential Reading = 53” water (O.56I” Orifice)
Run No, 35.13 ' 1 ~ . 35.14 35.15 ;
Wall tempi.l* mv/° F 18.382 504.6 18.358 504.0 18,352 503.8
2 18*545 508,9 18.497 507.6 18,453 506.5
3 18.572 509.6 18.560 509,3 18.504 507.9
4 18.626 5H .0 18.620 510.9 18.597 510.2
5 18.576 509.7 18.588 510.0 18,534 508.6
6 18.346 503.6 18.365 504.7 18.272 501.7
Average n 506.8 506.6 505.5
^  Twall F 49.1 49.1 4 9 4
^  Tsat °F +36.6 +36.4 +35.3
Water in mv/^F 13.845 400.7 14.055 404.7 13.798 399,5
out mv/ F 14.148 407.7 14.352 411.6 14.086 406.3
T °F b 404.2 408.1 402.9
A ^ sub °F 16.9 13.0 18.2
Velocity lb/sec 1.39 1,39 1,39
Volts 8 • 89 8.88 8.88
Amps 1202 1203 1203
Heat flux,Btu/hrft 606,000 605,000 605,000
Run No. 35.16 35.17 35.18
Wall temp).l. mv/ F 18.322 503.0 18.308 502.7 18.257 501.3
2 18.418 505.5 18,402 505,2 18,346 503.6
3 18.447 506.3 18.414 505.4 18,327 503.2
4 18.535 508,6 18.482 507.2 18.404 505.2
5 18.462 506.7 18.414 505,4 18,318 502.9
6 18,237 500.7 18.165 498.9 18.084 496.8
Average
°F
504,3 503.5 501.7
^  Twall 49-1 49.3 49*3
&  Tsat °F +34.1 +33.1 +31.3
Water in mv/°F 13.585 394.7 13.392 390,3 13.206 386.0
out mv/°F 13.860 401.1 13.664 396.6 13.477 392.3
T, °F b 397.9 393.4 389.1
^  Tsub °F
23.2 27.7 32.0
Velocity lb/sec 1.39 1.40 1.40
Volts 8.89 8.90 8.90
Amps *'* 1203 1205 1205
Heat flux,Btu/hrft 606 ,000
0
00VO 000 OV 0 00 ,000
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TABLE 55, (cont,)
Pressure « 300 psig T = 4-21.1 °F
Orifice Differential Reading = 53n water (0.56lH Orifice)
Run No. '35.19. 35.20 35.21 i
Wall temp.l. mv/ F 18.176 499.2 13.045 495.9 17-342 479.8
2 18.231 500.6 18,073 496.5 17.272 478.2
3 18,127 497.8 17.907 492.7 17.254 477,8
4 18.263 501.5 18.045 495.9 16.912 470.Q
3 18,140 498,2 17.843 491.2 17.035 472.7
6 17.802 490.3 17.507 483.5 16.722 466.8
Average r\ 499,1 494,5 4-74.2
^  Twall F 49.2 49.2 49.4
^  Tsat °F +28.8 +24.3 + 3.8
Water in mv/°F 12.742 375.0 12.394 366,7 11.386 342.1
out mv/°F 13.028 382.0 12.664 373,1 11.657 348.9
\  °F 378.5 369.9 347.5
A  Tsub °F 42.6 51.2 73.6
Velocity lb/sec 1.40 1,41 1.42
Volts 8.88 8.87 8 • 84
Amps n 1205 1204 1208
He at flux,Btu/hr ft 606,000 605,000 605,000
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TABLE 36.
Pressure = 300 psig ^sat =
Orifice Differential Reading = 53” water (0*561” Orifice)
Run No• .... . ‘5571 ' ".. ” "36-.2.... 36.3 1
Wall t emp.1♦ mv/ F 10.345 315.8 11.863 354.0 14,586 416.2
2 10.282 314.2 11*892 354.7 14.554 415,5
3 10.133 310.4 11.606 347.6 14,346 410.6
4 10.410 317.4 11.250 338.7 14.208 407,4
5 10.268 313.8 11.287 339.7 14,227 407.9
6 9.764 301.0 11.136 335.8 13.828 399,3
Average 315.2 349.0 413.6
A  A,all / 64.7 64.0 63.3
A  ^ sat * -170.7 -136.1 -71.4
Water in mv/ F 2.147 95.5 4.227 154.9 6.979 232.5
out mv/°F 2.338 101.0 4.531 163,7 7.280 240.3L
Tb °F 98.2 159.3 236.3
A * Sub °F 322.9
261.8 194.8
Velocity lb/sec 1.49 i.48 1.46
Volts 9.62 9* 66 9.78
Amps *~ 2 1410 1398 1384
Heat flux,Btu/hrft 769,000 765,000 767,000
Run No. 36.4 3^.5 36.6
Wall temp .1. mv/°F 16.693 465.1 17.662 487.1 18.837 516.3
2 16,734 466.1 17.688 487.7 18.747 514.2
3 16.397 458.3 17.327 479.4 18.718 510.8
4 16.161 452.9 17.043 472.9 18,360 504.0
5 16.104 451*5 17.066 473*4 18.305 502.6
6 15.825 445.1 18.175 499.1
Average 460.5 481.9 507.8
^  Twall °F
62.4 62.5 62.0
A  TSat
0
F -23.O -1.6 +24.7
Water in mv/°F 9.458 293.3 IO.366 316.3 11.249 338.7
out mv/°F 9.774 301.3 10.706 324.9 11,600 347.5
Tb T 297.3 320.6 343.1
A t <S U O °F 123.8 100.5 78.0
Velocity lb/sec 1.44 1.42 1.42
Volts 9*86 9.93 9.95
Amps 0 1365 1363 1358
Heat flux,Btu/hrft 763,000 767,000 767,000
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TABLE 36. (cont.)
Pressure = 300 psig T , = 421.1 °F
S3, v
Orifice Differential Heading = 53fl water (0.56l,? Orifice)
Hun No. ■3^7’.... ' ---3678..... 36.9 !
Wall temp .1. mv/°F 19.011 520,9 18.938 519.1 18,997 520.5
2 19.057 522.0 19.097 522.9 19.070 522.3
3 18.754 514.4 18.976 520.0 19.241 526.4
4 18.753 514.5 18.993 520.5 19.320 528.4
3 18.609 510.6 18.872 517.5 19.286 527.5
6 18.174 499.1 18.474 507.0 18,968 519.8
Average 516.8 519.6 523.4
^  Twall °F 61.8 61.7 61 • 8
^  Tsat °F +33-9 +36.8 +40.5
Water in mv/°F 11.717 350.4 12.067 358*9 12.798 376.3
out mv/ F 12.068 358.9 12,414 367.2 13.164 385.1
Tfc °F 354.7 363.0 380.7
A  Tsub °F 66.5 58.1 40.4
Velocity lb/sec 1.41 1.41 1.40
Volts 9.96 9.95 9.97
Amps O 1354 1353 1355
Heat flux,Btu/hrft 765,000 764,000 767,000
Run No t 36.10 36.11 36.12 ;
Wall temp.l. mv/ F 18,984 520.2 18.949 519*4 16.917 518.6
2 19.056 522.0 19.042 521.6 19.017 521.0
3 19.206 525.6 19.464 531.7 19.079 522.5
4 19.484 532*1 19.183 525.0 19.466 531.7
5 19.384 529.9 19.409 530.4 19*468 531.8
6 19.057 522.0 19.154 524.4 19.252 526.7
Average 524.4 524.4 523.9
^  Twall °F 6i.7 61.7 61.7
^  Tsat °F
+41.6 +41 * 6 +41.1
Water in mv/°F 13.097 383,5 13.322 388.7 13*814 399.0
out mv/°F 13.468 392.0 13.688 397.2 14.188 407.9
T. Fb 387.8 392.8 403.4
^  Tsub
°F 33.3 28.3 17.7
Velocity lb/sec 1.40 1.40 1,39
Volts 9.96 9.96 9.97
Amps V* 1353 1353 1352
Heat flux,Btu/hrft 765,000 765,000 765,000
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TABLE 36. (cont.)
Pressure = 300 psig
Orifice Differential Reading = 53n water (O.56I" Orifice)
Tsat = 421’1 F
Run No. ~ 357XJ . ..... ... -3-6V1Z|: .- 3 F.X5— ~~"
Wall temp .1• mv/° F 18.897 318.1 18.916 518.5 18.905 518.3
2 19.014 321.0 19.008 520.8 19.005 520.7
3 19.074 522.4 19.078 522.5 19.082 522.6
4 19.421 530.7 19.424 530.8 19.394 530.1
5 19.474 531*9 19.475 531*9 19.442 531.2
6 19.294 527.9 19.254 526.8 19.246 527,5
Average 524.0 523.9 523.7
A- TWall F 61.6 61.6 61.7
^  Tsat °F +41.2 +41.2 +40.9
Water in mv/°F 14.021 403.1 13.817 399.1 13.567 394.3
out mv/ F 14,385 411.6 14.183 407.7 13*915 402.4
T. F b 407.3 403.3 398.4
A  T v-— 1 sub °F 13.8 17.8 22.7
Velocity lb/sec 1.39 1.39 1,39
Volts 9.96 9.96 9.97
Amps 0 1352 1352 1353
Heat flux,Btu/hrft 764,000 764,000 765,000
Run No. 36.16 36'. 17 36.18
Wall temp.l. mv/ F 18.922 518.7 l8.860 517.2 18.854 517.1
2 19.004 520.7 18.941 519.2 18,922 518.7
3 19.063 522.2 18.939 519.1 18.885 517.8
4 19.364 529.4 19.240 526.4 19.122 523.6
5 19.406 530.4 19.214 525.8 19.075 522.4
6 19.182 525.0 18.975 520.0 18.813 515.9
Average 523.0 519.7 518.9
^  Twall °F
61.8 61.7 61.8
&  Tsat °F +40.0 +36.9 - +36.0
Water in mv/°F 13.374 389.9 12.867 378.0 12.421 367.3
out mv/°F 13.722 398.0 13.215 386.2 12.759 375.4
T. °Fb 393.9
382.1 371.3
^  Tsub
°F 27.2 39.0 49.8
Velocity lb/sec 1.40 1.40 1.41
Volts 9.98 9.95 9.96
Amps 0 1353 1354 1354
Heat flux,Btu/hrft 766,000 764,000 765,000
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TABLE 56. (cont,)
Pressure = 300 psig ^sat =
Orifice Differential Heading = 53n water (0.56lf! Orifice)
Run No• 36,19 ..... 36.20... . 36.21 •
Wall temp.l. mv/ F 18.803 315*7 18.713 513.4 18,077 496.6
2 18.847 516.9 18.766 515-0 17.952 493.8
3 18.768 514.8 18.597 510.2 17.918 493.0
4 18.943 519.2 18.688 512.9 17.565 484,9
. 5 18.847 516.9 18.556 509.2 17.782 490.0
6 18.596 510.2 18.263 501.5 17 *404 481.2
Average 515.6 512.4 489.9
A  Twall F 62.0 61.9 62.1
A  Tsat °F +32.5 +29 *4 +6.7
Water in mv/°F 12.085 359*3 11.728 350.7 10.394 317*0
out mv/°F 12.417 367.2 12.076 359.0 10,742 325.8
Tb °F 363.3 354.9 321.4
A  Tsub °F 57.9 66.2 99.7
Velocity lb/sec 1.41 1.41 1.43
Volts r 9.96 9.95 9.91
Amps * ’ O 1358 1357 1360
Heat flux,Btu/hrft 768,000 766,000 765,000
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TABLE 37.
Pressure = 300 psig ^sat ~ 4-21.1 °F
Orifice Differential Reading = 795! water (0.56lt? Orifice)
Run No . - . .'37TI ' “ .....37.2 ' .
Wall temp.l. mv/ E 9.900 304.3 12.360 365.9 16.516 461.0
2 9.803 302.0 12.186 361.7 16,414 458.7
3 9.692 299.2 12.182 361.6 16.358 457.4
4 9.444 292.9 11.927 355.5 16.052 450.4
3 9.676 298.8. 11.915 355.2 16.036 449.9
6 9.374 291.1 11.746 351.1 15.906 446.9
Average 298.1 358.5 454.1
A  Twall °F 64.4 64.3 63.1
A  Tsat °F -187.3 -126.9 -3012
Water in mv/°F 2.283. 99.5 5.164 181.5 9.516 294.7
out mv/°F 2.508 105.9 5.397 188.1 9.814 302.3
Tfe°F 102.7 184.8 298.5
A  Tsub °F 318.4 236.3 122.6
Velocity lb/sec 1*91 1.89 1.84
Volts 9.53 9.70 9.87
Amps 1* o 1412 1402 1375
Heat flux,Btu/hrft 764,000 772,000 770,000
Run No 37.4 37.5 37.^ T
Wall temp.l. mv/ F 17.346 479.8 18.557 509.2 18.833 516.5
2 17.214 476.7 18.438 506.1 18.716 513.4
3 17.178 476.0 18.444 506.3 18,716 513.4
4 16.911 470.0 18.126 497:8 18.395 504.9
5 16.848 468.5 17.907 492.7 18.263 501.5
6 16.735 465.9 17.845 491.3 18.233 500.7
Average 472,8 500.6 508,4
A  Twall °F 62.4 61.9 62.1
A  Tsat °F -10.7 +17.5 +25.2
Water in mv/°F 10.379 316.6 11.764 351f6 12.036 358.1
out mv/°F 10.640 323.2 12.038 358.1 12.325 365.0
T F b 319.9 354.9 361.5
A -^ sub °F 101.2 66.2 59.6
Velocity lb/sec 1.83 1.81 1.80
Volts 9*88 9.92 9.9 6
Amps 1 * 1367 1358 1358
Heat flux,Btu/hrft 766,000 764,000 768,000
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TABLE 37. (cont,)
Pressure =s 300 psig ^sat =
Orifice Differential Reading = 79” water (0.56lM Orifice)
Run No,
i.l. mv/° F
37-7 . . ‘3778. 37.9
Wall temp 18.942 519.2 19.031 521.6 18.976 520.0
2 19.016 521.0 19.130 523.7 19.087 522.7
3 18.973 519.9 19*105 523.1 19.142 524.0
4 18.706 513.1 18,908 518.4 19.068 522.3
5 18.728 513.7 19.036 521.5 19.113 523.3
6 18.635 5H.0 18.941 519.2 18.997 520.5
Average r\ 516.3 521,3 522.1
A  Twall F 61.9 61.8 61.9
A  Tsat °F +33.4 +38.4 +39.1
Water in mv/°F 12,392 366.7 12.672 373.3 12.857 377.7
out mv/°F 12.687 373.7 12.968 380.3 13.152 384.8
Tb °F 370.2 376.8 381.3
A  TSUb °F 51.0 44-.3 39.8
Velocity lb/sec 1.80 1.79 1.79
Volts 9.95 9.95 9.97
Amps «' r> 3:357 1356 1357
Heat flux,Btu/hrft 766,000 766,000 768,000
Run No.
.1 . mv/° F
37.10 37.11 37*12!
Wall temp 18.928 518.9 19.045 521,7 19<086 522,7
2 18.994 520.5 19.167 524.6 19.172 524^8
3 19.128 523.7 19.088 522,7 19.144 524a
4 19.019 521.1 19,150 524,2 19,204 525.5
5 19.103 523.1 19.102 523.1 19.173 524.8
6 19.043 521.7 18.844 516.9 18.968 519,8
Average
°F
521.5 522.5 523.7
A  TV/all 6l.6 61.8 62.0
A  Tsat °F +38.8 +39 * 6 +40.6
Water in mv/°F 13.173 385.3 13.366 389.8 13.570 394.4
out mv/°F 13.458 391»8 13.653 396.3 13.858 401.0
Tb °F 388.5 393.1 397.7
A U
0
F 32.6 28.0 23.4
Velocity lb/sec 1*79 1.78 1.78
Volts 9*94 9.96 9.98
Amps 0 1353 1355 1357
Heat flux,Btu/hrft 763,000 766,000 768,000
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TABLE 37» (cont«)
Pressure = 300 psig T = 4-21.1 °F
S9.*C
Orifice Differential Beading = 79" water (0*56l5? Orifice)
Run No. — ...— •'■■» 37.13 37TI4".. 37.15
Wall temj . 1• mv/°F 19.055 522.0 19.061 521.9 19.076 522.4
2 19.128 523*7 19.143 524.1 19.164 524.6
3 19.117 523.4 19.128 523.7 19.158 524.5
4 19*245 526.5 19.284 527.5 19.285 527.5
5 19.2£1 526.0 19,270 527.1 19.277 527.3
6 19.012 520.9 19.073 522.4 19.052 521.9
Average A 523.0 523.8 523.4
^  Twall F 61.8 61.7 61.7
^  Tsat F +40.0 +40.9 +40,7
Water in mv/°F 13.850 400.9- 14.065 404.1 13.884 401.6
out mv/°F 14.145 407.6 14.352 41116 14.143 407.6
Tb r 404.2 407.9 404.6
A Wub °F 16.9 13.3 16.5
Velocity lb/sec 1.78 1.77 1.77
Volts 9.96 9.96 9.95
Amps o 1356 1355 1354
Heat flux,Btu/hrft 766,000 766,000 764,000
Run No. 37*16 37.17 37.18
Wall temp.l. mv/°F 19.062 522.1 19.050 521.8 18.878 517.7
2 19.141 524.0 19.098 522.9 18.928 518.9
3 19.115 523.4- 19.024 521.2 18.988 520.3
4 19.252 526.7 19.168 524.6 18.842 516.8
5 19.227 526.1 19*099 523.0 19.002 520.7
6 19.000 520.6 18.805 515.7 18.878 517.7
Average 523.3 521.3 518.7
A  Wall 1 61.8 61.9 61.9
A  Wat F Q +40.4 +38.3 +35.6
Water in mv/ F 13.618 395.5 13.217 386.3 12.886 378.4
out mv/°F 13.872 401.4 13.482 392.4 13.14-7 384.7
Tb °F 398.4 389.3 381.5
A  t . °fAA Sub 22.7 31.8 39.6
Velocity lb/sec 1.78 1.79 1.79
Volts 9.96 9.96 9.95
Amps r' p 1355 1357 1358
Heat flux,Btu/hrft 766,000 767,000 767,000
-266-
TABLE 57* (cont.)
Pressure = 300 psig T . = 4-21*1 °Fsat
Orifice Differential Reading sc 79” water (0*561” Orifice)
Run No. 37*19 37.20 . 37.21
Wall temp .1. mv/° F 18.755 514.4 18.54-9 509.0 17,506 483.5
2 18*778 515*0 18.4-98 507.6 17,380 480.6
3 18.810 515*9 18.4-98 507?6 17.354 480.O
4 18.578 509.8 18.182 4-99.3 17.073 473.6
53 18.735 513.9 18,297 502.3 17.176 473.7
6 18.528 508.5 18.044- 495*9 16.850 468.6
Average 512*9 503.6 476.7
^  Twall °F 61*9 62.0 62.4
A  Tsat °F +30.0 +20.6 -6.9
Water in mv/°F 12.352 365.7 11,792 352.3 10.512 320.0
out mv/°F 12.644- 372.7 12.057 358.6 10.750 326.0
Tb °F 369.2 355.4 323.0
A  Tsub °F 51.9 65.7 98.1
Velocity lb/sec 1.80 1.8l 1.82
Volts 9.93 9.92 9.88
Amps O 1358 1359 1368
Heat flux,Btu/hrft 765,000 765,000 767,000
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TABLE 38.
Pressure = 300 psig T . = 4-21.1 °Fsat
Orifice Differential Beading = 50M water (0,35" Orifice)
Run No. • 3o.l 38.2 38.3
Wall temp .1. mv/° F 15.478 437*0 16.306 456.2 17.137 475.0
2 15.413 435.6 16,267 455*3 17,049 473-1
3 15.113 428.5 15.986 448.7 16.812. 467.7
4 14.829 421.9 15.638 440.8 16.486 460.3
5 14.913 423*9 15.572 439.2 16.460 459*7
6 14.402 412.0 15.220 431*0 16.013 449*4
Average n 428.5 447.7 466.7
^  ^wall Fy-\
49*9 49*8 49.7
Tsat F -42.4 -23.3 -4.1
Water in mv/°F 2.089 93.8 3*882 145.1 4.790 170.9
out mv/°F 2.874 116.3 4.698 168.2 5.665 194.80 __ 
Tb F 105.1
156.6 182.8
4  Tsub °F 316*0 264.5 238.3
Velocity lb/sec 0.44 0.44 0.44
Volts 8.79 8.83 8.88
Amps 0 1217 1215 1209
Heat flux,Btu/hrft 606 
.... ■ ■■-.
,000 608,000 608,000
Run No.
.1. mv/°F
' .. 38.4..... 38.5 38.6
Wall temp 18.318 502.9 18.447 506.3 18.348 503.7
2 18.318 502.9 18.382 504.6 18.379 504.5
3 18.157 498.7 18.458 506.6 18.293 502,3
4. 18.078 496.6 18.706 513.1 18.692 512.8
5 18.067 496.4 18.685 512.6 18.774 515.0
6 17.629 486.3 18.342 503.6 18.634 511.3
Average 498.1 505 f4 506.8
^  Twall
°F 49*3 49*2 49.2
^  Tsat °F +27.7 +35*1
+36.4
Water in mv/°F 6.802 228.0 7.917 255.6 9.237 287.7
out mv/°F 7.665 249.5 8.804 277.2 10.101 309.6
T °F b 238.7
266.4 298.6
^  Tsub F 182.4 154.7 122.5
Velocity lb/sec 0.43 0.43 0.43
Volts 8.91 8.92 8.95
Amus 1203 1200 1198
Heat flux,Btu/hrft 607,000 607,000 608,000
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TABLE 38. (cont.)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 50” water (0.35ff Orifice)
Run Ho.
> . 1 .  mv/°F
3B.7 3878" 38.9
Wall temp 18.381 304.6 18.404 505.2 18.418 505.6
2 18.368 504.2 18.402 505.2 18.383 504.6
3 18.217 500.2 18.280 501.9 18.298 502.4
4 18.595 510.2 18.566 509.4 18.590 510.1
5 18.771 514.9 18.595 510.2 18.603 510.5
6 18.800 515.6 18.840 516.6 18.878 517.6
Average A 507.4 508.2 508.6
&  Twall
u __,
F 49.2 49*3 49.2
&  Tsat °F +37.1 +37.8 +38.3
Water in mv/°F 10.088 309.3 11.134 335.8 11.526 345.6
out inv/° F 10.983 332.0 11.991 357.0 12.380 366.3
T F b 320.6 346.4 356.0
A T v— x sub °F 100.5 74.7 65.1
Velocity lb/sec 0.42 0.42 0.42
Volts 8.95 8.97 8,96
Amps *' p 
Heat flux,Btu/hrft
1197
607,000
1197
608,000
1197
608,000
Run Ho. ; 38.10 38*11 38.12 ;
Wall temp.l. mv/ F 18.422 505.7 18.423 505.6 18.408 505.3
2 18.382 504.6 18.393 504.9 18.408 505.3
3 18.305 502.6 18.303 502.5 18.304 502.5
4 18.553 509.2 18.528 508.5 18.517 508.2
5 18.587 510.0 18.^72 509.6 18,585 509.9
6 18.891 518.0 18.908 518.2 18.854 517.1
Average r\ 508.6 508.5 508.3
A- Twall
F 49-1 49.1 49.0
A- Tsat
°F +38.4 +38.3 +38; 2
Water in mv/°F 12.138 360.5 12.629 372.3 13.082 383.2
out mv/° F 13.006 381.5 13.505 392.9 14.002 404i4
T °F b
371.0 382.6 393.8
^sub
F 50.1 38.5 27.3
Velocity lb/sec 0.42 0.42 0.41
Volts 8.93 8.93 8.92
Amps n 1197 1197 1197
Heat flux,Btu/hrft 606,000 606,000 605,000
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TABLE 38. (cont.)
Pressure = 300 psig T  ^ = 421.1 °F
SO. l r
Orifice Differential Beading = 50if water (0.35,f Orifice)
Pun No. 38.13 ' ' 38.14 38.15
Wall temp.l. mv/ F 18.431 505.9 18.433 506.0 18.420 505.6
2 18.385 504.7 18.390 504.8 18.377 504.5
3 18.310 502.7 18.336 503.4- 18.265 501.5
4 18.532 508.6 18.533 508.6 18.489 507.4
3 18.596 510*3 18.590 510.1 18.505 507.9
6 18.842 516.7 18.817 516.0 18.616 510.7
Average 0 508.1 508.0 505.9
A  Twall F 49.1 49*1 49.1
^  Tsat °F +37.9 +37.8 +35.6
Water in mv/°F 12.374 366.2 11.980 356.8 11.018 332.8
oout mv/ F 13*200 386.3 12.915 379*1 11.970 356.5
Tb F 376.3 367.9 344.7
A  Tsub °F 44.8 53.2 76.4
Velocity lb/sec 0.42 0.42 0.42
Volts 8.92 8.92 8.93
Amps 0 1200 1200 1198
Heat flux,Btu/hrft
...... —  - .....................-
607,000 607,000 606,000
Run No. 38TTT 38.17 ‘ 38.18
Wall temp.l. mv/°F 18.388 504.8 18.313 502.8 18.218 500.2
2 18.328 503.2 18.259 501.4 18.169 499.0
3 18.195 499.7 18.096 497.0 17.990 494.6
4 18.390 504.8 18.265 501.5 18.100 497.2
5 18.361 504.1 18.204 499 • 9 17.997 494.8
6 18.354 503.9 18.065 496.3 17.749 489*0
Average 502.7 499-0 494.7
A t f4-1 wall * 49.2 49.3 49.3
A  T . Fsat +32.4 +28.6 +24.3
Water in mv/”F 10.136 310.5 9.160 286.8 7.928 255.8
out mv/ F 11.062 334.0 10.078 309.0 8.800 277.1
T, °F b 322.2 297.9 266.4
A  T , Fsub 98.9 123.2 154.7
Velocity lb/sec 0.42 0.43 0.43
Volts 8.92 8.92 8.92
Amps ‘ p 1200 1202 1200
Heat flux,Btu/hrft
.......mi .......................■........ m— 1 —....■
607,000 o> 0 00 000 607, 000
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TABLE 38. (cont.)
Pressure = 300 psig ^sat =
Orifice Differential Reading = 50" water (0.35" Orifice)
Run No. 38.19 38.20,
Wall temp .1. mv/°F 18 .024 495*4 17.363 480.3
2 17 .998 494.8 17.268 478.1
3 17 .764 489.4 16•882 469.3
4 17 .742 488.9 16.898 469.7
5 17 .565 484.9 16.577 462.3
6 17 .140 475*1 16.074 450.8
Average A 489.5 471.0
^  Twall
F
A
49*3 49.6
^  Tsat F
+19*0 +0.3
Water in mv/^F 6.750 226.6 4 .883 173.5
out mv/ F 7.646 248.9 5.735 196.8
Tb °F 237*8 185.I
^  Tsub °F 183.3
236.0
Velocity lb/sec 0.43 0.44
Volts 8.90 8.88
Amps 0 1203 1207
Heat flux,Btu/hrft
1
607 ,000 607 ,000
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TABLE 39>
Pressure = 350 psig ^sat = ^ 5 * 7  °F
Orifice Differential Reading = 50fl water (0.35fl Orifice)
Run No. " r 39.1 . ... —  -----
... — r.
Wall temp.l. mv/°F 15.694 442.0 15.833 445.3 16.447 459,4
2 15,456 436.5 15.721 442.7 16,389 458.1
3 15.191 430.4 15,410 435.5 16.024 449.7
4 14.913 423,9 15,362 434.4 15,650 441,0
5 15.313 433.2 15.124 428.8 15,555 438.8
6 14.716 419,2 14.722 419,4 15.253 431.9
Average 432,5 436.4 448,9
A. Twall F 49*9 49.9 49.7
A. Tsat °F -53.2 -49^2 -36.5
Water in mv/ F 1,901 88,4 3.115 123,3 4.415 160 i 2
out mv/°F 2.693 110,1 3.892 145.4 5.217 183,0
Tb °F 99.6 134.3 171.6
A. Tsub F 336.2 301^4 264.1
Velocity lb/sec 0^44 0,44 0.44
Volts 8.90 8.92 8.93
Amps *' ^ 1204 1201 1198 ‘
Heat flux,Btu/hrft 607,000 607,000 606,000
Run No ► 39.4 . . 39.5 . , 39*6 ;
Wall temp.l. mv/ F 17.402 481.2 18.698 512.9 18,961 519*7
2 17.329 479.5 18.712 513,3 18.927 518.8
3 16.934 470,4 18.565 509.4 18.783 515.2
4 16.488 460.4 18*133 498,1 19.038 521.5
5 16.477 460,1 18.148 498.4 19,018 521.1
6 16.143 452.4 17.853 491*5 18.946 519.3
Ave rage A 469,9 505.2 518,4
A  Twall F 49.6 49.2 49.0
A Tsat °F -15.4 +20.3 +33.7
Water in mv/°F 5.638 I96.O 7.297 240.4 9,784 301^5
out mv/ F 6.472 219.3 8.204 262.6 10.656 323*7
Tb °F 207.6 251.5 312.6
A Tsub °F 228.1 184.2 123.1
Velocity lb/sec 0.44 0.43 0,43
Volts 8.98 9.00 9.03
Amps *- 1193 1190 1185
Heat flux,Btu/hrft 607,000 607,000 606,000
-2.7 2-r
TABLE 39» (cont,)
Pressure - 350 psig T = 435*7 °FSclt^
Orifice Differential Reading = 50” water (0.35,! Orifice)
Run No. 39 *7 39.15“ "39.'7
Wall temp .1. mv/° F 18.905 518.3 18.960 519.6 19.008 520.8
2 18.926 518.8 18.960 519.6 19.024 521.2
3 18.742 514.1 18.804 515.7 18,876 517.6
4 18.982 520.2 19.004 520.7 19.068 521.3
5 19*071 522.4 19.131 523.8 19.183 525.0
6 19.148 524.2 19.266 526.0 19.321 528.2
Average A 519*4 520.6 522.1
^  ^ wall F 49*0 49.0 49.0
A  T ,— sat
o _ F +34.6 +36.0 +37.4
TWater in mv/°F 10.655 323*6 11.625 348.1 12*433 367.6
out mv/°F 11.543 346,0 12.511 369.5 13.325 388.8
Tb °F 334.8 358.8 378.2
^  Tsub °F 100.9 76.9 57.5
Velocity lb/sec 0.42 0.42 0.42
Volts 9.03 9.02 9.03
Amps o 1185 H 85 1185
Heat flux,Btu/hrft 606,000 606,000 606,000
Run No * 39.10 39.11 39.12
Wall temp.l. mv/ F 19.011 520.9 19*017 521.0 19.016 521.0
2 19.008 520.8 19.000 520.6 18,997 520.3
3 18.878 517.7 18.870 517.5 18.828 516.3
4 19.088 522.8 19.097 522.9 19.097 523.6
5 19.184 525.1 19.193 525,3 19.179 524.9
6 19.284 527.5 19.261 527.0 19.243 526.5
Average A 522.1 522.2 521.9
A Twall FA 49.0 49.0 49.0
A ?sat F +37.4 +37.5 +37.1
Water in mv/°F 13.068 00 ru Co 13.632 394.8 13.986 402.3
out mv/ F 13.992 404.2 14.578 516.8 14.977 425.3
Tfc °F 393.5 -4-05.8 413.8
A Tsub °F 42.2 29.9 22.0
Velocity lb/sec 0.41 0.41 0.41
Volts 9.03 9.03 9.03
Amps 1186 1185 1185
Heat flux,Btu/hrft
.... . - . ........ . ..................... -  -
607, 000 606 ,000 606,000
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TABLE 39« (cont,)
Pr&ssure = 350 psig "^ sat =
Orifice Differential Reading = 50" water (0.35" Orifice)
Run No. 39.13 39.14^ 39.15
Wall temp .1. mv/° F 19.028 521.3 19.028 521.3 19.006 520.7
2 19.021 521.1 19.001 520.6 19.000 520.6
3 18.891 518.0 18.892 518.0 18.844 516.9
4 19.111 523.3 19.111 523.3 19.038 521.5
5 19.198 525.4 19.178 524.9 19t104 523.1
6 19.270 527.1 19.262 526.9 19.177 524.9
Average r\ 522.5 522,2 520,9
A  TWall F 49.0 49.0 49.0
A Tsat °F +37.8 +37.4 +36.2
Water in mv/° F 13.225 386.4 12.982 380.9 12.490 369.0
outA mv/°F 14.200 408.9 13.902 402.1 13.407 390.7
T. F b 397.7 391.5 379.8
^  Tsub °F
38.0 44.3 55.9
Velocity lb/sec 0.41 0.41 0.42
Volts 9.03 9.03 9.03
Amps i O 1185 1185 1185 :
Heat flux,Btu/hrft 606 ,000 606,000 606,000
Run No.
>.1. mv/°F
39.16 39.17
Wall temp 18.988 520.5 18.916 518.6
2 18.975 520.1 18.888 517.9
3 18.780 515.1 18.672 512.3
4 18.973 520.0 18.798 515.5
5 18.964 519.7 18.750 514.3
6 18.907 518.3 18.617 510.8
Average r\ 518.5 514.2
^  Twall F
49 *0 49.1
A  Tsat
0 _F +33.8 +29.4
Water in mv/°F 11.427 341.8 9.745 300.5
out mv/ F 12.37S 366.3 10.652 323.6
Tb °F 354.7 312.5
A * sub °F 81.0 123.7
Velocity lb/sec 0.42 0.43
Volts 9.03 9.02
Amps r> 1185 1186
Heat flux,Btu/hrft 606,000 606,000
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TABLB 40.
Pressure = 400 psig T = 448*1 °F
S£tu
Orifice Differential Reading = 72H water (0.45n Orifice)
Run No • ... — ZJO'.l.....T ' . W T T - .
Wall tenip.l. m v / F 7.410 243*3 10,637 323,2 12.512 369,5
2 7.204 238.2 10.468 318.9 12.385 366.5
3 7.203 238.2 10.516 320.1 12.396 366.7
4 7.083 235.3 10,381 316,7 12.288 364.4
3 7.103 235.7 10.522 320.3 12,378 366.3
6 7.062 234.7 10.651 323.5 12.373 366,2
Average n 237.6 320.5 366 • 6
A  Twall F 35.8 34.9 34.8
A  Tsat °F -246.4 -162.5 -116.3
Water in mv/°F 2.203 97.2 6.234 212,8 8,245 263,6
outn mv/°F 2.426 103.5 6.465 219.1 8.489 269.5
Tfe °F 100.3 215.9 266.5
^  Tsub °F 347.8 232.2 181.6
Velocity lb/sec 1.05 I.03 1.02
Volts 7.04 7.13 7.2^
Amps 1050 1026 1020
Heat flux,Btu/hrft 419,000 415,000 417,000
Run No • , 40.4 40.5 40.6
Wall temp.l. mv/ F 13.412 390.8 16,756 466.4 15,748 443.3
2 13.286 387.9 16.684 464,8 15.864 446.0
3 13.268 387.5 16.716 465,5 15.861 445.9
4 13.204 386.O 16.562 463.0 15.697 442.1
5 13.257 387.2 16.706 465.3 15,748 443.3
6 13.184 385.5 16.673 464.6 15.593 439.8
Average 0 387.5 464.9 443*4
^  Twall F 34.7 34.3 34.6
^  Tsat
°F -95.4 -17.5 -39.4
Water in mv/°F 9,249 288.0 12.593 371^,4 11,543 346,0
out mv/°F 9.494 294.0 12.822 376,9 11.793 352.3
T F b
291.0 374.2 349.2
^  Tsub °F 157.2 74.0 99.0
Velocity lb/sec •1,01 0.99 0.99
Volts 7.25 7.34 7.23
Amps 0 1019 1008 1030
Heat flux,Btu/hrft 419,000 419,000 422,000
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TABLE 40. (cont«)
Pressure = 400 psig ^sat =
Orifice Differential Reading = 72!f water (0.4-5” Orifice)
Run No • 40.7 *..... 40.8“.... 40.s
Wall temp.l. mv/ & 17.084 4-73.9 17.417 481.3 17.671 487.3
2 17.223 477.1 17.585 485.3 17.838 491.1
3 17.186 476.2 17T568 485.0 17.817 490.7
4 17.028 472.6 17.390 480,9 17.647 486 • 8
5 17.107 474.4 171495 483.3 17.702 488.0
6 16.945 470.7 17.272 478.2 17.494 483.2
Average
°F
474.1 482.3 487.8
A  Twall 34.3 34.1 33.4
A  Tsat °F -8.3 +0,1 +6.3
Water in mv/°F 12.952 380I0 13.258 387.2 13.610 395.3
out mv/°F 13.198 385.8 13.507 393.0 13*858 400.5
Tb °F 382,9 390.1 397.9
A TSUb °F ' 63.2 58.0 50.2
Velocity lb/sec O .98 0.98 O.98
Volts 7.28 7.27 7.22
Amps * * O 1020 1016 1005
Heat flux,Btu/hrft 421, 000 419 ,000 411,000
Run No • 40.10. 40.11 40*12
Wall temp.l. mv/ F 17.888 492.3 18,079 496.7 18,115 497.5
2 18,074 496.5 18,267 501*5 18.316 502.8
3 18,053 496.1 18.237 500.8 18,293 502.3
4 17.918 493.0 18.125 497*9 18.176 499.1
5 17.960 494.0 18.182 499.3 18,247 501.0
6 17.780 489.8 18.034 495.7 18.111 497.4
Average 493.6 498.6 500.0
A TV7all °F 33.9 34.0 34.0
A Tsat °F +11.5 +16.5 +17.9
Water in mv/°F 13*963 402.8 14.418 412.3 14.633 417.3
out mv/°F 14.213 408.0 14.668 418,1 14.882 423.2. O  _
T, F b 405.3
415.2 420.2
A t ,sub
0
F 42.8 32.9 27.9
Velocity lb/sec 0.98 0.97 0.97
Volts 7.30 7.31 7.31
Amps i" 1010 1010 1011
Heat flux,Btu/hrft 418,000 418,000 419,000
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TABLE 40. (cont.)
Pressure - 400 psig T = 448.1 °F
Scl*C
Orifice Differential Reading = 72” water (0.45” Orifice)
Run No • 40.13.
/Zk)
. 40.15
Wall temp.l. mv/ F 18.149 498.4 18.163 498.8 18,157 4-98.9
2 18.356 503.9 18 #365 504.1 18.354 503.9
3 18.328 503.2 18.336 503,4 18,338 503.4
4 18.232 500.6 18.241 500.9 18.230 500.6
5 18.304 502.6 18.320 502.7 18,318 502,9
6 18.164 498.8 18.192 499.6 18.198 499.7
Average 501.3 501,6 501.6
^  Twall FA
33.8 34.0 34.1
^  Tsat F - +19.3 +19.5 +19.4
Water in mv/°F 14.842 422.2 15.089 427,9 15,192 430.1
out mv/° F 15.085 427.9 15.334 433.7 15.440 436,2
Tb °P 425.1 430.7 433.1
4  Tsub °F 23.1 17.4 15.0
Velocity lb /sec 0.97 0.97 0,97
Volts 7.30 7.32 7-33
Amps r> 1008 1010 1012
Heat flux,Btu/hrft 417,000 419 ,000 420 ,000
Run No.
....
» 40.16 40.17, 40.18
Wall temp.l. mv/ F 18.117 497*6 18.104 497.3 18,032 495.6
2 18.326 503,1 18,304 502.6 18.234 500,7
3 18.308 502.7 18,294 502.3 18,211 500.1
4 18.182 499.3 18.156 498,6 18,075 496,6
5 18.276 501.8 18.253 501,2 18,176 499.2
6 18.139 498.2 18.111 497,4 18.020 4-95.3
Average 500,4 499.9 497.9
^  Twall F 34.0 34.1 33.9
^  Tsat °F +18.3 +17.7 +15.9
Water in mv/°F 15.082 427.8 14.893 423.4 14,621 417.1
out mv/°F 15.328 433.6 15.142 429.2 14,867 422.7
\  °F 430.7 4-26.3 419.9 .
^  Tsub °F 17.5 21.8 28^3
Velocity lb/sec 0.97 0.97 0.97
Volts 7.32 7.32 7.30
Amps 4"' 1010 1012 1008
Heat flux,Btu/hrft 419,000 420,000 417,000
-277-
TABLE 40. (cont.)
Pressure = 400 psig ^sat “
Orifice Differential Reading = 72” water (0.45l? Orifice)
Run No. 40.19 40.20 40.21'
Wall temp.l. mv/ F 17.996 494-.7 17.900 492,6 17.642 486.6
2 18.187 499.5 18.096 497.0 17,814 490.6
3 18.175 499.1 I8.O82 496.7 17.774 489.7
4 18.032 495*6 17.942 493.6 17.585 485.3
5 18.123 497.7 18.034 495.7 17.673 487.3
6 17.973 494.3 17.865 491.7 17.Zj02 481.1
Average A 496.8 494.5 486.8
^  Twall
°p 34.0 33.9 34.1
^  Tsat °F +14.7 +12.5 +4.5
Water in mv/°F 14.454 413.2 14.160 406.9 13.613 395.4
out mv/° F 14,696 418.8 14.408 412.1 13.867 400.7
Tb °F 416.0 409.5 398.1
^  Tsub
°F 32.2 38.6 50.1
Velocity lb/sec 0.97 0.97 0.98
Volts 7.31 7.30 7.30
Amps 1012 1010 1014
Heat flux,Btu/hrft 419,000 418,000 419,000
Run No. 40.22 40.23 40.24 '
Wall temj>.1. mv/°F 17.047 473.0 15.578 439.4 11,824 353.1
2 17.268 478.1 15.657 441.2 11,865 354.0
3 17.253 477.7 15.606 440.0 11.828 353.2
4 17.019 472.4 15.623 440.5 11,837 353.4
5 I7.I54 4.75,5 15.564 439.1 11,790 352.2
6 16.828 468.1 15.222 431,1 11.495 344.9
Average 474.1 438.5 351.8
^  Twall
F
A
33*8 34.3 35.3
^  Tsat F
-8.0 -43.9 -131.6
Water in mv/?F 12.904 378.9 11,573 346.8 7.703 250.4
out mv/ F 13.165 385.1 11.835 353.3 7.972 257.0
Tb °F 382.0 350.1 253.7
A  TSUb °F 66.2 98.1 194.5
Velocity lb/sec O.98 0^99 1.02 :
Volts 7.24 7.23 7.20
Amps n 1010 1020 1034
Heat flux,Btu/hrft 414,000 418,000 422,000
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TABLE 41.
Pressure = 400 psig T = 448.1 °F
S3.t
Orifice Differential Reading = 72M water (0.45" Orifice)
Run No » ...... 41.r  -.- ------------------- - ~ 4 I 7 T ~ ...
Wall temp.l. mv/ F 9.446 292.8 12.416 367,2 15.380 434.8
2 9.443 292.8 12.274 363.8 15.362 434,3
3 9.483 293.7 12.222 362,5 15.340 433.9
4 9.272 288.6 12,139 360.6 15.188 430,3
5 9t407 291,9 12.055 338,6 15,262 4-32.0
6 9.273 288,6 11.948 356.0 15.040 426.8
Average
O 290.5 361,4 432,0
^  Twall F 50.2 50.6 49.2
^  Tsat °F -207.8 -137.3 -65.4
Water in mv/°F 2.075 93,4 6.120 209.5 9.237 287.7
outA mv/°F 2.417 103*3 6.493 219.8 9.585 296.2
Tb F 98.3 214.7 291.9
A Tsub o_F 349.8 233,4 156.2
Velocity lb/sec 1.05 1.03 1.01
Volts 8.41 8.69 8.73
Amps 1 * O 1245 1232 1210
Heat flux,Btu/hrft 593,000 607,000 599,000
Run No 41.4 41.5 . 41.6
Wall temp.l. mv/ F 17.675 487,4 18,446 506.3 18,887 517.9
2 17.703 488.0 18,458 506.6 18,974 520.0
3 17.685 487.6 18.387 504.8 18,923 518.8
4 17.444 482 ;i 18.282 502.0 18.813 516.0
5 17.542 484*4 18.269 501.6 18.811 515,9
6 17.343 479.8 17.994 494.7 18.595 510.2
Average A 484.9 502.7 516.5
hi Twaii F 49.3 49.1 49.1
A *sat °F -12.5 +5.4 +19.3
Water in mv/°F 11.585 345.1 12,512 369.5 13.196 385.8
out mv/° F 11.937 355,7 12.870 378.0 13.557 394.1
Tb °F 349.9 373.8 390.0
A ^ub o_F 98.2 75.4 58.2
Velocity lb/sec 0.99 0.99 O .98
Volts 8.90 8.91 8.92
Amps 1200 1200 1200
Heat flux,Btu/hrft 605,000 606,000 607,000
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TABLE 41. (cont.)
Pressure = 400 psig T , = 448,1 °F
S£L*C
Orifice Differential Pveading = 72n water (0.4515 Orifice)
Run No » 4-1.7 1 41."8" 4-1.9 '
Wall temp.l, mv/ F 19.038 521.6 19.122 523.6 19.097 523.0
2 19.184 525.1 19.282 527.4 19.237 526.3
3 19.138 524.0 19.253 526.8 19.198 525.4-
4 19.013 521.0 19.123 523.6 19.136 523.9
3 19.073 522.4 19,217 525.9 19.198 525,4
6 18.867 517.4- 19.022 521.2 19.029 521.3
Average f\ 522.5 523.0 524.6
^  Twall F 49.2 49.0 49.0
^  Tsat °F +25.2 +27.9 +27.0
Water in mv/°FjTi 13.34-3 393.8 13.902 401.5 14.597 416.5
outn mv/ F 13.898 401.4 14.253 408.9 14.928 424.2
T F b 397.6 405.2 420.3
a t ,^  sub °F 50.5 43.0 28.8
Velocity lb/sec O .98 0I98 0.97
Volts 8.94 8.93 8.93
Amps r> 1202 1200 1200
He at flux,Btu/hr ft 609,000 607,000 607,000
Run No • 41.10 41.11 41.12 ;
Wall temp.l. mv/ F 13.038 521.5 18.957 519,6 18.908 518.4
2 19.174 524.9 19.098 523.0 19.054 522.0
3 19.145 524.1 19.074 522,4 19.014 521.0
4 19.085 522.7 18.991 520.4 18.924 518.8
5 19,172 524.8 19.084 522.7 19.022 521.2
6 19.009 520.8 18,915 518.6 18.823 516.2
Average r\ 523.4 521.4 519.8
^  Twall F 49.3 49.1 49.0
^  Tsat °F +25.9 +24.1 +22,7
Water in mv/°F 15.242 431.6 14.905 423.7 14,435 412.7
out mv/°F 15.547 438.6 15.204 430.7 14.742 419.9
L  F 434.1 427.2 416.3
^  Tsub °F 14.0 20.9 31.8
Velocity lb/sec O .96 0.97 0.97
Volts 8.94 8.92 8.90
Amps * ' 1205 1203 1202
Heat flux,Btu/hrft 611,000 608,000 606 000
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TABLE 41. (cont,)
Pressure = 400 psig T . = 448*1 °Fsat
Orifice Differential Reading = 72” water (0.45” Orifice).
Run No 41.13 ' ' — ..m i  14......... ~.41". 15“
Wall temp.l. mv/ F 18.794 515*4 18,673 512.3 18.214 500.2
2 18.932 519.0 18.825 516,3 18.344 503.6
3 18.901 518,2 18.784 515.2 18.307 502.7
4 18.806 515.8 18.673 512.3 18.132 498.6
5 18,894 518.1 18.754 514.4 18.238 500.8
6 18.688 512.7 18.462 506.7 17,884 492.2
Average a 516.8 513.3 500.7
^  Twall F 49.2 49*3 49.7
^  Tsub °F +19*5 +15*8 +2.9
Water in mv/°F 13*995 403.4 13.656 396.2 12.867 378.0
out mv/°F 14,288 409.6 13.948 402,4 13.153 384.9
Tb °F 406.5 399*3 381.4
A TSub °F ' 41.6 48.8 66.7
Velocity lb/sec O.98 0.98 0.98
Volts 8.90 8.91 8.90
Amps 1205 1207 1214
Heat flux,Btu/hrft 608 000 609,000 612,000
Run No. 41.16
Wall temp.l, mv/ F 13.676 396.7
2 13.722 397*7
3 13.663 396.4
4 13.640 396.0
5 13.638 395.9
6 13.146 384.6
Average 394.5
A Twall F 51.0
A *sub * -104*6
Water in mv/ F 8.109 260.3
out mv/ F 8.394 267.2
Tb °F 264.7
A*sub 183.4
Velocity lb/sec 1,02
Vo It s 8.77
Amps *’ p 1238
He at flux,Bt u/hr ft 615,000
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TABLE 42„
Pressure = 400 psig T = 448.1 °F
S3it
Orifice Differential Reading = 72" water (0.45,! Orifice)
Run No » 42.1 42.2 z_ ;y,_ - -
Wall temp.l. mv/^F 11.033 333.3 12.657 372.9 14.338 410.6
2 10.855 328.7 12.493 369.1 14.109 405.8
3 10.857 328.8 12.436 367.7 14,032 404.2
4 10.713 325.1 12.293 364.2 13.943 402.3
5 10.695 324.6 12.243 363.0 13.817 399.£
6 10.640 323.3 120.64 358.8 13.676 396.7
Average n 327.3 366.0 403.2
^  Twall F 65.2 64.1 63*8
&  Tsat °F -186.0 -146.3 -IO8.7
Water in mv/°F 2.109 94*4 4.308 157.2 6*393 217.1
outn mv/°F 2.528 106.4 4.744 169.5 6*840 228.9
T, F b 100.4 163.4 223.0
A  T ,c-x S U O °F 347.7 284.8 225.1
Velocity lb/sec 1*05 1.04 I.03
Volts 9.76 9.78 9*86
Amps i * o 1403 1388 1380
Heat flux,Btu/hrft 776,000 769,000 771,000
Run No ft 42.4 42.5 42.6
Wall temp.l. mv/ F 15.908 44-7.0 16•926 470,3 18.015 495.2
2 15.710 442.4 16.856 468.7 17.885 492.2
3 15.642 440.9 16.810 467*6 17.803 490.3
4 15.537 438.4 16,640 463.8 17.729 488.6
5 15.494 437,4 16.701 465.2 17,693 487.8
6 15.344 434,0 16.394 458.2 17.458 482.4
Average 440.0 465.6 489.4
^  Twall °F 62.8 6l .6 62.2
^  Tsat F -70.9 -44.1 -20.9
Water in mv/°F 8.195 262.4 9,252 288.1 10.433 318.0
out mv/°F 8.644 273.3 9.685 298.6 10.884 329.4
T, F b 267.8 293.3 323.7
Tsub °F 180.3 154.8 124.4
Velocity lb/sec 1.02 1.01 1.00
Volts 9.90 9*86 9.97
Amps 0 1364 1350 1358
Heat flux,Btu/hrft 765,000 754,000 767,000
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(
TABLE 42. (cont.)
Pressure = 400 psig T . = 448*1 °Fsat
Orifice Differential Reading = 72” water (0.45" Orifice)
Run No • r ~ 42"*7' .. ' ...42.5' ...42.9" ....n
Wall temp.l. mv/ F 18,998 520.6 19.607 534.8 19.815 539.4
2 18.852 517*0 19.648 535.7 19*957 542.6
3 18.775 514*9 19.587 534.4 19.924 541.8
4 18.678 512.4 19.463 531.7 19-791 538.9
5 18.653 511*8 19.493 532.3 19.907 541.5
6 . 18.414 505.4 19.264 527.0 19.695 536.7
Average o 513.7 532.6 540.1
^  Twall F 62.6 61.7 61.5
^  Tsat °F +3.0 +22.8 +30,6
Water in mv/°F/I 11.518 345,5 12.381 366.4 12.934 379.5
out mv/ F 11*957 356*2 12.818 376.8 13.372 389.8
350.9 371.6 384.6
^  Tsub °F 97.3 76.5 63.6
Velocity lb/sec 0.99 0.99 0,98
Volts 10.00 10.00 10.00
Amps 1365 1350 1347
Heat flux,Btu/hrft 774*000 765,000 763,000
Run No 0 42,10. 42.11 42.12 ;
Wall temp.l, mv/ F 19.831 539.8 19.843 540.1 19.749 538.0
2 20.170 547.4 20.044 544.5 20,073 545.1
3 20,180 547.5 20.018 543.9 20.073 545.1
4 20.038 544**4 19,904 541.4 20,017 543.9
5 20.140 546.6 20,057 544,7 20.099 545.6
6 20.013 543.8 19.838 539*9 19.956 542,5
Average A 544.9 542.4 543*4
^  Twall F/-V
61.5 61.7 6I .7
^  Tsat F +35*2 +32.6 +33.5
Water in mv/°F 13.100 383.6 13.245 386.9 13.402 390.6
out mv/° F 13.677 396.7 13.668 396.5 13*993 403.4
V  F 390.2 391.6 397.0
A Tsub °F 58.0 56.5 51.2
Velocity lb/sec O .98 0,98 O .98
Volts 10.00 10.02 10.00
Amps 0 1350 1350 1353
Eeat flux,Btu/hrft 765,000 767,000 767,000
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TABLE 42. (cont«)
Pressure = 400 psig T . = 448*1 °Fsat
Orifice Differential Reading = 72” water (0.45” Orifice)
Run No • ..42.13 “ " ...“'42'.'T4, ' 42V15..
Wall temp.l. mv/ F 19.620 535.1 19*607 534.9 19.676 536,3
2 19.916 541.6 19.907 541.5 20,013 543.8
3 19.915 541.6 19.906 541.4 20.023 544.0
4 19.932. 542.0 19.924 541.8 19.965 542.7
5 19.997 543.4 20.010 543.7 20.090 545.5
6 19.885 541.0 19.927 541.9 20.036 544.3
Average
°F
541.9 542.1 544,1
^  Twall 61.6 6l. 6 61.6
^  Tsat F +32.2 +32.4 +34.4
Water in mv/°F 13.896 401.3 14.409 412*1 14.927 424.2
out 
Tb °F
mv/°F 14.476 413.7 14.982 425.4 15.470 436.9.
407.5 418.8 430.5
A  h u b °F 40.7 29.4 17.6
Velocity lb/sec O .98 0.97 0,97
Volts 10.00 10.00 10.00
Amps 1350 1350 1350
Heat flux,Btu/hrft 765,000 765,000 765,000
Run No • 42.16 42.17 “42715“...
Wall temp.l. mv/ F 19.740 537.8 19.623 535.2 19.452 531.5
2 20.056 544.7 19.902 541.4 19.711 537.1
3 20.088 545.5 19.910 541.5 19.695 536.8
4 20.019 543.9 19.936 542.1 19.762 538.3
5 20.060 544.8 20.010 543.7 19.809 539.3
6 20,083 545.3 19.873 540.7 19.646 535.7
Average 544.9 541.9 537,4
^  Twall Fr\
61.6 61.6 6l. 6
A Tsat F 0 +35.2 +32.2 +27.7
Water in mv/ F 14.445 412.5 13.770 398.7 13,523 393.3
out mv/°F 15.034 426.7 14.330 410.5 14.092 405.5
Tb °F 419-6 404.6 399.4
A TSub °F 28.6 43.6 48; 7
Velocity lb/sec 0.97 O .98 0.98
Volts 10.00 10.00 10,00
Amps 1 * O 1350 1350 1350
Heat flux,Btu/hrft 765, 000 765,000 765,000
-284-
TABLE 43*
Pressure = 400 psig T , - 448*1 °F
S3,t
Orifice Differential Reading = 36” water (0.45” Orifice)
Run No. ' 43.1 “ 43.2 , 43TJ ..
Wall temp.l. mv/ F 6.355 216.0 9.571 295.9 11.549 346.2
2 6.324 215.3 9.568 295.8 11,524 345? 6
3 6.253 213.4 9,551 295.4 11.54-3 346.0
4 6.288 214.2 9,462 293.2 11.373 341.8
5 6.279 214.0 9.474 293.5 11,343 341,1
6 6.094 208,8 9.436 292,5 11.262 339.0
Average /■s 214.0 294,5 343.7
&  Twall F 22*4 21,8 21.5
^  Tsat °F -256.5 -175.5 -126.0
Water in mv/°F 2.497 105.5 6.275 213*9 8.315 265.3
out mv/°F 2.704 111.5 6.495 219.9 8.510 270.0
T, F b IO8.5 216.9 267.7
^  Tsub °F 339.6 231.3 180^5
Velocity lb/sec 0^74 O .72 0.71
Volts 5.58 5.64 5.56
Amps i" O •’825 *"807 ‘"815 i
Heat flux,Btu/hrft 261,000 258,000 257,000
Run No. 43.4 . 4-3.5
Wall temp.l. mv/°F 12.577 371.0 13.724 397.7
2 12.589 371.3 13.756 398.4
3 12.554 370.5 13.737 398.0
4 12.493 368,8 13.625 395.6
5 12.563 370.7
6 12.500 369.2
Average 370.2 397.4
A *w a U  / 21.71 21.5
A Lat F -99.6 -72^3
Water in mv/°F 9.330 290.0 10^583 321i8
out mv/°F 9.552 295*4 10.808 327.5
292.7 324.7
A*su* °F 155.4 123.5
Velocity lb/sec 0.71 0.70
Volts 5.62 5.62
Amps *' p ‘”817 ‘"817
Heat flux,Btu/hrft 260,000 260,000
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TABLE 44^
Pressure = 400 psig T = 44-8.1 °F
S3.*C
Orifice Differential Reading = 38” water (0.45?r Orifice)
Run No i ; "44. i "... "44.5 44.3 .
Wall t e mp.1. mv/ F 8.499 269.7 10.768 326.5 13,402 390,6
2 8.572 271,5 10,824 327,9 13.508 393,0
3 8.541 270.8 10,863 328,9 13,475 392.2
4 8.516 270,2 IO.703 324,9 13.339 389,1
3 8.44-3 268.4 10,777 326,7 13.412 390.8
6 8.284 264,6 10.714 325.1 13*354 389.5
Average 269*2 326.7 390.9
^  Twall
°JP 34-1 34.9 34.5
^  Tsat °F -213.0 -156.4 -91.7
Water in mv/°F 2^253 98^6 5.098 180,3 8^024 258,2
out mv/ F 2.574 107,8 5.444 190.6 8.378 266 • 8
Tb F 103.2 185.5 262.5
&  Tsub °F 345.0 26217 185.6
Velocity lb/sec ol74 0,73 0,71
Volts 6.67 6.88 6.94
Amps O 1062 1067 1057 ;
Heat flux,Btu/hrft 401,000 416,000 416,000
Run No. “19 t 4 44.4 . 44.5 . 44.6 ;
Wall temp.l. mv/ F 14,498 414,2 16,692 465,1 17,713 488.2
2 14.578 416.0 16.834 468*2 17.880 492,1
3 14.522 414.8 16.753 466.5 17,806 490,4
4 14.453 413.1 16,610 463.2 17,564 484.9
5 14.457 413.2 16.654 464.2 17,642 4-36.6
6 14.324 410.3 16.531 461,4 17.534- 484.i
Average 413.6 464.8 437,7
^  Twall °F 34.6 34.2 34.^
^  Tsat °F -69 ll -17.6 +5.1
Water in mv/°F 9.228 287-5 11,443 343.6 12.398 366^8
out mv/°F 9-595 296,4 11.812 352,8 12.771 375.7
Tb °F 291.9 348.2 371.2
4 Tsub 0—, F 156.2 100.0 76.9
Velocity lb/sec 0.71 0.70 O .69
Volts 7.05 7.12 7.27
Amps r> 1048 1038 1030
Heat flux,Btu/hrft 419,000 4-19,000 424,000
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TABLE 44. (cont.)
Pressure = 400 psig ^sat =
Orifice Differential Reading = 36f1 water (0.45n Orifice)
Run No.
Wall temp.l. rnvAF 18.20? 50O.O 18.417 505.5 18.518 508.2
2 18.442 506.2 18.703 513.1 18.821 516.1
3 18.348 503.7 18.636 511.3 18.752 514.4
4 18.096 497.1 18.383 504.6
508.5
18.517 508.2
5 18.223 500.4 18.529 18.706 513.2
6 18.103 497.3 18.437 506.0 18.645 511.5
Average «•*'» 500.8 508.2 5H.9
A  TA-^- wall F 34.5 34.2 33.8
A L a t °F
+18.-1 +25.9 +30.0
Water in mv/0^ I2.898 378.7 13.243 386 • 8 13.556 394.1
out mv/°F 13.266 387.4 13.610 395.3 13.927 402.0
T °F b 383.O 390.0 398.0
A  ^sub °F 65*1 58.1 50.1
Velocity lb/sec 0.69 O.69 0.69
Volts 7.28 7.26 7.23
Amps 1031 1025 1020
Heat flux,Btu/hrft 425, 000 422 ,000 418,000 
—  —  .. —
Run No. 44.10 44.11, 44.12
Wall temp.l. mv/ F 18.602 510.4 18.565 509.4 18,555 509.2
2 18.915 518.5 18.824 516.2 18.836 516.5
3 18.857 517.2 18.764 514.7 18.788 515.3
4 18.614 510.8 18.600 510.4 18.611 510.6
5 18.813 515.9 18.718 513.5 18.751 514.3
6 18.774 514.9 18.588 510.0 l8•636 511*3
Average 514.6 512.4 512.9
A Twall F 33.9 33.3 33.7
A^at °F +32.6 +30.4 +31.0
Water in mv/°F 13.836 400 il 14.395 411.8 14,571 415,9
out mv/°F 14.211 408,0 14.771 420.5 14.942 424.6
T °F b
404.0 416.2 420.2
A Tsub °F 44.1 32.0 27.9
Velocity lb/sec 0.68 0.68 0.68
Volts 7.23 7.23 7.22
Amps t ’ 1022 1020 1018
Heat flux,Btu/hrft 419,000 418,000 417 ,000
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TABLE 44. (cont.)
Pressure = 400 psig T . = 448.1 °Fsat
Orifice Differential Reading = 36n water (0.45" Orifice)
Sun No,► . . ' ~44.T3~"’" ■ 44714 -‘ --- 44'.15...*
Wall temp.l* mv/'r 18.494 507.6 18.413 505.4 18.326 503.1
2 18.783 515.2 18.696 512.9 18.612 510.7
3 18.745 514.2 18.633 511.8 18.577 509.7
4 18.574 509.7 18.301 507.8 18.427 505.8
3 18.722 513.6 18.652 511.8 18.577 509.7
6 18.637 511.4 18.572 509.8 18.512 508.1
Average 5H.9 509.9 507.9 ■
A  Twall F 33.8 33.7 33.7
A TSat °F +30.0 +28.1 +26.0
Water in mv/°F.D 14.772 420.6 15.024 426.4 15.238 431.4
out mv/ F 15.152 429.4 15.392 435.1 15.572 439.2
T F b 423.0 430.7 435.3
A T vsub °F 23.1 17.4 12.8
Velocity lb/sec 0,68 0 • 68 0.68
Volts 7*22 7.20 7.20
Amps 0 1019 1020 1020 ;
Heat flux,Btu/hrft 417,,000 416,000 416 ,000 =
Run No * 44.16 44.17 44.iH~
Wall temp.l. mv/ F 18.253 501V2 18.232 500.6 18,182 499.3
2 18.498 507,7 18,435 506,0 18,391 505,0
3 18.446 506.3 18.384 504.7 18.350 503,8
4 18.362 504.1 18.316 502.9 18,263 501,5
5 18.477 507.1 18.403 505.2 18.376 504,4
6 18.358 504.0 18.253 501*2 18.287 502.1
Average A 505.1 503.4 502.7
^  Twall F 33.7 34.0 33.9
^  Tsat °F +23.3 +21^3 +20.7
Water in mv/°F
, 0 15.073 427.6 14.777 420.7 13^902 401,5
out
A
iiiv/F 15.435 436.0 15.161 429,7 14.292 409.7
Tb F 431.8 425.2 405.6
^  Tsub F 16.3 23.0 42.6
Velocity lb/sec 0,68 0.68 0,68
Volts 7.20 7.23 7.22
Amps 1018 1023 1020
Heat flux,Btu/hrft 415 ,000 419.,000 417 ,000
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TABLE 44. (cont.)
Pressure = 400 psig T , = 448,1 °Fsat
Orifice Differential Reading = 36” water (0.45n Orifice)-
Run No. ----Vpj~T9T.. ;..44720". ~ — - 44.'21"“'.
Wall temp.l, mv/°F 18.134 498.0 17.884 492.2 14.752 420,1
2 18.353 503.9 181043 495.9 14.753 420.i
3 18.326 503,1 17.994 494.7 14.683 418.5
4 18.213 500*1 17.805 490.4 14,695 418,7
5 18.326 503.1 17.903 492,7 14.606 416.7
6 I8.I8I 499.3 17.790 490,0 14.133 405.7
Average 501.3 492.6 416 • 6
A  *wall 33.9 34.0 34.1
A  Tsat °* +19.2 +10.5 —65.6
Water in mv/°F 13.088 383.3 12.347 36516 9.206 286.9
out mv/ F 13.497 392.6 12.755 375.3 9.618 297.0
m °-p
b 388.1 370.0 292.Q
A ? sub °F 60.1 78.2 156.2
Velocity lb/sec O .69 0,69 0.71
Volts 7.23 7.22 7*09
Amps p 1021 1022 1028
Heat flux,Btu/hrft 418,000 418,>000 413,000
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TABLE 45.
Pressure « 400 psig ^sat 85
Orifice Differential Reading = $6" water (0.451* Orifice)
Run TTo.
Wall temp.l. mv/°F 
2
3
4 
3 
6
Average 
A  i’wall 7
A  Tsat °F
Water in mv/°F 
out mv/ F 
T, F
A  T w °Fa-* sub
Velocity lb/sec 
Volts
Amps r
Heat flux,Btu/hrft4
T  43'. I
11.253 333.8 
11.214 337.3
11.152 336.2 
11.233 338.3
11.152 336.2 
10.984 332.0
336.5
50.0
-161.6
2I069 93*3 
2.562 107.4
100.3
347.8
0.74 
8.42 
1250
596,000
12.623 372,1 
12.465 368,5 
12.411 367.1 
12.387 366.5 
12.367 366.0 
12.364 366.0 
367*7 
49.9
-130.3
4.263 155*9 
4.754 169.8
162.9
285.3
0,73
8.52
1240
599,000
_ j
14,448 4-13.0 
14.291 409,7 
14,250 408,8 
14,100 405.7 
14,092 405,5 
14.022 404.0 
407.8
49.9
- 90^ 3
6^126 209*7 
6.627 223.5 
216.6
231.6
0^72
8.57
1240
602,000
Run No.
.1. mv/°F
45.4 . 45.5 . 45.6 .
Wall temp 16.437 459*2 17.864 491,7 18.572 500,9
2 16.212 454,0 17.583 485*2 18,572 500,9
3 16.119 451,9 17*513 483.7 18.497 507*7
4 15*987 449*0 17*316 479*2 18,182 499,3
5 15.959 448.2 17*277 478,3 18,226 500,5
6 15.702 444.1 17.083 473.9 18.026 495*5
Average 451*1 482*0 503*7
A Twall °F 49 *4 49.1 49.3
A Tsat °F -46^5 -15.2 +6.2DCl v
Water in mv/°F 8.007 257*8 9.245 287^9 10^386 316*8
out mv/°F 8.533 270.6 9.770 301,2 10.964 331.5
Tb °F 264.2 294.5 324.1
A Tsub °F 183.9 153.6 144.0
Velocity %b/sec 0.72 0^71 0*70
Volts 8,65 8.70 8.75
Amns *" 1230 1222 1227
Heat flux,Btu/hrft 603,000 602,000 608,000
TABLE 45, (cont. )
-rs- hf\o psig ^sat = 448,1 ^
Orifice Differential Reading = 36” water (0.45n Orifice)
Run No
-L—---ltj_-..
• ~ .;.. ' ; ’45’. 8 ‘45*9 .
Wall t emp•1• mv/ F 19.417 530.7 19.293 527.7 19,266 523,2
2 19•335 528,7 19.397 530.2 19.318 528^3
3 19,233 526^ -7 19.365 529,5 19,265 527.0
4 18.942 519,2 19.058 522.0 19.128 523.7
5 18.968 519,9 19,222 526.0 19,214 525.8
6 18.857 517,1 19.206 525,6 19.048 521,8
Average n 523.7 526.8 525,6
A  Twall F 48.6 48,9 49.1
A Tsat °F +27.0 +29.9 +28.3
Water in mv/^F 10.476 319.1 11.354 341.3 12;313 364.8
out mv/ F IO.998 332.3 11.901 354,9 12.893 378.6
T„ F 325.7 348.1 371.7
A Tsub °F 122.4 100.0 76.5
Velocity lb/sec 0.70 0^70 0^69
Volts 8.73 8.75 8.79
Amps k' O 1216 1218 1222
Heat flux,Btu/hrft 602,000 604,000 609,000
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TABLE 46*
Pressure » 400 psig ^sat =
O rific e  D if fe re n t ia l  Heading = 36tf water (0 .45" O r if ic e )
Run No > ■ ... 4672....... '4 6 .T  ~....
Wall tem p .l. mv/ F 13.412 3 9 0 .8 1 4 .2 1 2  408  ,0 15.775 444.0
2 13.597 3 9 5 .0 14.240 408,2 15,693 442.0
3 13.537 393.6 14,199 407.7 1 5 .6 8 5  441.9
4 13.525 393.4 14.075 404.1 15.508 437.8
3 13 .5 0 2  392.9 I 4 .O65 403,9 15,478 437,1
6 13.107 3 8 3 .8 1 3 .8 0 0  399.3 15.314 433,3
Average O 391.6 405.2 439.3
A  Tw a ll F 6 3 .O 61.7 61.3
A  Tsat °F -119.5 - 104^6 -7 0 .1
Water in mv/°F 1.996 91.1 4 I096 1 5 1 ,2 6,074 2 0 8 .2
out mv/°F 2.615 108.9 4 .714  168,7 6.715 2 2 5 .8
Tb °F 1 0 0 .0 159.9 2 1 7 .0
A  Tsub
o„F 3 4 8 .1 288^2 2 3 1 .2
V elocity lb /se c 0 ,7 4 0^73 0 ,7 2
Volts 9.62 9 .6 0 9.67
Amps r O 1393 1372 1362
Heat f lu x ,B tu /h r f t 759,000 746,000 746,000
Run No. 4 6 .4 46 .5 46 .6
Wall temp.l. mv/ F 1 8 .0 8 4  496.8 1 9 ,0 3 8  5 2 1 .6 19,272 527.2
2 18.074 496.6 1 9 ,2 0 8  525.7 19,332 528,6
3 1 8 .0 6 2  496.3 1 9 ,1 0 0  523 .O 19,237 526,4
4 17.755 489,2 18,825 516.2 18,983 520.2
5 17.796 490.1 18.845 516,9 18,997 520,5
6 1 7 .4 4 2  4 8 2 .1 1 8 .2 0 3  499,9 18.534 5 0 8 .6
Average 491.8 520,7 524.6
A Twall °F 62.3 6 1 .6 6 2 .1
A Tsat °F - 1 8 .6 +1 0 ! 9 +14.4
Water in mv/°F 7 .984  257.2 8 ,6 6 9  273^6 9^038 282,9
out mv/°F 8 .6 6 3  273.8 9.370 291.0 9.727 3 0 0 ,1
Tb °F 265.5 282.3 291.5
A Tsub °F 1 8 2 .6 1 6 5 .8 1 5 6 .6
Velocity lb/sec 0,72 0,71 0,71
Volts 9 .8 8 9 .8 2 9.92
Amps ‘ 1370 1370 1367
Heat flux,Btu/hrft 767 ,00 0 762 ,00 0 769 ,000
■4
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TABLE 46. (cont.)
Pressure - 400 psig T . =s 448*1 °Fsat
Orifice Differential Beading as 38” water (0.45” Orifice)
Bun No •
- — w ; 7 ... ........
---- t& tzt ;' ~  .— .
Wall temp.l. mv/ F 20.032 544.2 20.034 544,3
2 20.205 548.1 20.220 548.4
3 20.069 545.0 20.200 547,9
4 19.881 540,9 19,963 542,7
5 19.879 540.8 20.067 545.0
6 19.508 532.7 19.655 535,9
Average /> 543.8 544,0
A  Twall
F 60.8 61.0
&  Tsat °F +34.9 +34.9
Water in mv/°F 10.294 414.5 11.063 334^0
out
O
mv/°F 10.976 331.8 11.760 351*5
Tfe F 323.1 342.8
^  Tsub °F 125.0 105.4
Velocity lb/sec 0*70 0,70
Volts 9.87 9.85
Amps i • 1350 1360
Heat flux,Btu/hrft 755, 000 759, 000
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TABLE 47 .
Pressure ss 400 psig T = 448*1 °F39.1/
Orifice Differential Reading = 53H water (0.56ln Orifice)
Run No. “ ~ 4 7 H . ----- “ 4772----- . "3-7.3
Wall temp.l. mv/°F 6.841 228.9 9.415 292.1 12.157 361.0
2 6.794 227.9 9,362 290.8 12,157 361.0
3 6.672 224.6 9,293 289.1 lit993 357,1
4 6.331 220.9 9,232 287,6 11.840 353.4
3 6.398 222.7 9.283 288.8 11,895 354.7
6 6.463 219.1 9.071 283.9 11.727 350.7
Average 227.6 290.4 358.3
A *wali °F 33.9 33.8 35.0
A L a t  °F -236.4 -193.3 -124.8
Water in mv/°F 2.308 100.1 5.171 181.8 8.153 261.4
out mv/ F 2.463 104.6 5.345 186.7 8.339 265,6
Tb °F 102.4 184.2 263.$
A Tsub °* 345.8 263.9 184.5
Velocity lb/sec 1.49 1.48 1.45
Volts 7.05 7.19 7.24
Amps *’ p 1048 1038 1021 ‘
Heat flux,Btu/hrft 419,000 423,000 419,000
Run No 9 47.4 47.5 , 47.6
Wall temp.l. mv/ F 13.471 392.1 15.632 440.6 17,034 472,7
2 13.431 391.2 15,660 441.3 17,034 472.7
3 13.273 387.6 15.487 437.3 16,835 468.2
4 13.337 389.0 13,243 431.6 16.744 466.1
5 13.245 386.9 15,334 433.7 16.725 465.7
6 12.996 381,2 15.164 429.8 16.528 461.1
Average A 390.0 437.8 469,8
A TWall F 34.9 34.4 34.3
A Tsat °F -93.0 —44.8 -12.5
Water in mv/°F 9.378 291.1 11.635 348.3 12.954 380.3
out mv/ F 9.562 295.6 11.824 353,1 13.150 384.7
Tb 293.4 350.7 382.5
^  Tsub °F 154.8 97.4 65.6
Velocity lb/sec 1*44 1.41 1.40
Volts 7.30 7.35 7*39
Amps j.* O 1017 1005 1002
Heat flux,Btu/hrft •421,000 419,000 420,000
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TABLE 47. (cont.)
Pressure = 400 psig ^sat =
Orifice Differential Reading = 53" water (0.56ln Orifice)
Run No, --- ----~ ' ' . 47.8 1 r . 47.9 .
Wall temp.l. mv/°F 17.608 485.9 17.948 493.7 18.147 498.4
2 17.705 488.1 17,994 494.7 18.193 499.6
3 17.517 483,8 17.784 489.9 17,986 494,5
4 17,403 4-81.2 17.667 487,2 17.828 490.9
3 17.396 481,0 17.670 487.3 17.855 491.5
6 17.185 476.2 17.474 482.8 17.605 487.6
Average 484.8 491.2 495.7
A  Aall °F 34.2 34.2 34.1
^  Tsat F +2.5 +8.9 +13.5
Water in mv/°F 13.612 394,3 13,942 401,3 14,147 406.0
■out mv/^F 13.809 398,9 14,146 406,0 14.338 410.3
b F 396.6 403.6 408.2
A L u b  °F 51.5 44.5
40.0
Velocity lb/sec 1,39 If 39 1.39
Volts 7.42 7.48 7.48
Amps *" p r999 ‘993 ‘"990
Heat flux,Btu/hrft
.
420,000 421,000 420,000
Run No # . ^ 47.10 47.11 47.12,
Wall temp.l. mv/ F 18.406 505.3 18.498 507.7 18,598 510.3
2 18.406 505.3 18.534 508.6 18,598 510.3
3 18.227 500,5 18,357 503.9 18,429 505,8
4 18.128 497.9 18,294 502,3 18,404 505,2
5 •18,122 497,7 18.286 502.1 18.397 505.0
6 17.956 493,9 18.118 497,6 18.213 500,1
Average 502.0 505.6 507,7
A  TWall °F 33.91
34.0 33.9
A  L a t °F +19.9 +23.5 +25.6
Water in mv/°F 14,447 412,9 
14,638 417.4
14.624 417.1 14.755 420.7
out mv/°F 14.818 421.6 14.963 425.0
A  F 415.2 419.4
422.8
A  TSub °F 33.0 28.8 25.3
Velocity lb/sec 1,38 I.38 1.38
Volts 7.48 7.50 7.49
Amps r* ••987 ‘■988 r98 6
Heat flux,Btu/hrft 418,000 420,000 418,000
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TABLE 47* (cont.)
Pressure = 400 
Orifice Differe
psig Tsat = °F 
ntial Reading = 53” water (0 *56lM Orifice)
Run No. . 47*13 47.14 . 47.15 :
Wall temp.l. mv/°F 18.637 5H.3 18.694 512.8 18.684 512.$
2 18.637 511,3 18.694 512,8 18.684 512.6
3 18.474 507.0 18.561 509.3 18,536 508.7
4 18.492 507.5 18.587 510,0 18.627 5H,1
5 18.468 506.9 18.578 510.0 18.604 510.5
6 18.301 502.5 18.417 505.5 18.461 505,7
Average 509.1 511.1' 511.0
A t °f41 wall x 33.8 34.0 34.1
A  T , F» sat +27.1 +28.9 +28.7
Water in mv/°F 14.869 422.8 . 15.070 427.5 15^209 430.8
out mv/ F 15.065 427.4 15.261 432.0 15.405 435.3
A  °F . 425.1 429.7 433.0.
A A u b  °F 23.0 18,4 15.1
Velocity lb/sec I.38 1.38 Ii37
Volts 7.48 7.50 7.51
Amps ~ '"984 -989 -989
Heat flux, Btu/hrft 417,000 420,000 421,000 ■
Run No. 47*16 47.17. 47*18
Wall temp.l. mv/°F 18.558 509.3 18.404 505.2 17.982 494.5
2 18.529 508.5 18.404 505.2 17.993 494.7
3 18.380 504.6 18.237 500.7 17.786 489.9
' 4 18.557 509.2 18.416 505.5 17.863 491.8
5 18.458 506,6 18,270 501.7 17.714 488.3
6 18.196 499.7 17.947 493.7 17.435 481.9
Average 507.6 503.8 492.3
A  TWalX F 34.1 34.1 34.1
A A a t  °F +25.4 +21.5 +10.1
Water in mv/°F. 14,830 421.9 14,454 413.2 13,975 402.0
out mv/°F 15.042 426.8 14.660 418,0 14.177 406.7
Tb °F 424.4 415.6 404.4
A Aub °F 23.8 32.6 43.7
Velocityblb/sec 1.38 1.38 1.39
Volts 7.51 7.50 7.48
Amps *" p *989 ‘■'990 •'990
Heat flux,Btu/hrft 421,000 421,000 420,000
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TABLE 48.
Pressure = 400 psig T = 448.1 °F
Orifice Differential Reading = 53t! water (0.56ln Orifice)
j Run No. 48.1 ... 48.3
Wall temp.l. mv/°F 8.610 272.5 11.070 354.2 14.072 404.3
2 8.565 271.3 11.043 333.5 14,072 404,3
3 8.384 267.O 10.898 329,8 13.852 400.9
4 8.340 265.9 10.659 323.7 13.714 397,8
5 8.298 264.9 10.764 326.4 13.691 397,2
6 8.034 258.5 10.541 320.7 13.440 391.4
Average
A 269.4 330,8 401,8
^  Twall F 51.2 50.8 50.1
A  Tsat °F -229.9 -168.1 -9 6.5
Water in mv/°F 2.162 96,0 5^082 179.2 8.273 264,2
out mv/°F 2.406 102.9 5.334 186.4 8.528 270.5m 99.5 182.8 267.4
A t ,sub
o „F 348.7 265.3 180.8
Velocity lb/sec 1.49 1.48 1,45
Volts 8.58 8.70 8.78
Amps O 1238 1227 1218
Iieat flux, Btu/hrft 602,000 605,000 606,000
Run No • 48/4 48.5
™  .. r ,
Wall temp.l. mv/ F 17.397 481.0 18.407 505.3 19.197 525.4
2 17,667 437,1 18,442 506.2 19,197 525,4
3 17.076 473.7 18.270 501.7 18,954 519,5
4 16.778 466.9 18.197 499,7 18,905 518.3
5 16.832 468,2 18,232 500.6 18.845 516,9
6 16.713 465.4 17.857 491,6 18.534 508* 6
Average 476,1 503,7 521,8
^  Twall F 49.6 49.2 49.0
A Tsat °F -21.6 +6.4 +24.6
Water in 11.551 346.3 12.514 369.6 13.264 387.3
out mv/F 11.806 352.6 12.790 376,1 13.548 393,9
Tb °F 349.4 372.8 390.6
A Tsub °F 98.7 75.3 57.5
Velocity lb/sec 1.42 1,40 1,40
Volts 8.92 8.94 8.97
Amps n 1203 1197 1194
Heat flux,Btu/hrft 608,000 606,000 607,000
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TABLE 4-8. (cont.)
Pressure = 400 psig Tsat = °-F
Orifice Differential Reading = 53” water (0.56ln Orifice)
Run No
.W p , —  _.n
» r ~ ~  w : "
„  ,w ; s ------------
...... .......“4879... ......
Wall temp.l. mv/ F 19.283 527.4- 19.217 525t9 19.24-7 526,6
2 19.358 529.3 19.378 529.8 19.385 529,9
3 19.137 524-,0 19.323 528.2 19,377 529.7
4 19T059 522,0 19.252 526.7 19,358 529,3
3 18.993 520.4- 19.212 525.8 19,307 528,1
6 18.732 513.8 18.996 520.3 19.088 522.7
Average
A
524-,2 526.7 527.9
Twall F 4-9*0 4-9.0 4-9.1
^  Tsat °F +27.1 +29.5
CO•0K\+
Water in mv/°F 13.533 393.6 13.958 401,6 14-. 115 405.3
out mv/°F 13.815 400.0 14-.24-6 408,3 14-. 400 4-11.9
T F 
b
396.8 404-.9 409.1
&  Tsub °F 51.3 4-3*2 39^0
Velocity lb/sec 1.39 1.39 1.39
Volts 8,98 9.00 9*00
Amps 1192 1191 1192
Heat flux,Btu/hrft 607,000 607,000
CO0 
! 
vo 
jiii1
000
Run No • 48.10 48.11 TS7T2 —
Wall temp.l. m v / F 19.253 526.7 19.263 527,0 19.187 525,2
2 19.376 529.7 19.378 529.8 19 .313 528.2
3 19.452 531.4 19.446 531.3 19,409 530.5
4 19.456 531,5 19.518 532.9 19.505 532.6
5 19.4-30 530,9 19,493 532,3 19,507 532,7
6 19.219 525.9 19.272 527,2 19 .337 528.8
Average A 528.7 528,0 528.2
A  Twall °F 49.0 49.1 49.0
A  *aat °F +31.5 +30.8 +31 io
Water in mv/°F 14.369 411,2 14,548 415.4 14,769 420.5
out m v / F 14.670 418.2 14.848 422,3 15 .074 427.6
T °F 414.7 418.8 424.0
^  Tsub
OF 33.5 29.3 24.1
Velocity lb/sec 1.38 1.38 1.38
Volts 9.00 9.00 9.00
Amps 1" O 1191 1193 1190
Heat flux,Btu/hrft” 607,000 608 000 607 ,000
s
i
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TABLE 4-8. (cont.)
Pressure = 400 psig T . = 448.1 °Fsat
Orifice Differential Reading = 53u water (0.56ln Orifice)
Run No » 48.13 48". 14 , 48.15
Wall temp.l. m v / F 19.177 524.9 . 19.192 525.3 19,200 525,5
2 19.294 527.7 19.292 527.7 19.278 527.4
3 19.382 529.9 19.356 529.2 19.293 527.7
4 19.502 532,6 19.506 532.6 19.461 531.6
3 19.521 533.0 19.536 533,3 19.462 531,6
6 19.388 530.0 19.401 530.3 19.278 527.4
Average
n 528.4 528,6 527.2
^  Twall F 49.0 49.1 49.1
A  T 
— 1 sat °F +31 • 2 +31.4 +30.0
Water in mv/°F<o 15.020 426.3 15.223 431,1 14.811 421,5
out
n
m v / F 15.327 433.6 15.525 438.1 15.095 428.0
T F 
b ^ 429.9 434.6 424.8
^ ^sub °F 18.2 13.5 23.4
Velocity lb/sec 1.38 1.37 1.38
Volts 9.01 9.01 9.00
Amps 4" O 1190 1192 1193
Heat flux,Btu/hrft 608 000 609,000 608,000
Run No $ ■* w r i r " . 48.17 48. l8
Wall temp.l. mv/ F 19.195 525.3 19.187 525.2 19,137 524.0
2 19.269 527.1 19.245 526.5 19.177 524.9
3 19.270 527.2 19.231 526.2 19.132 523,8
4 19.416 530.6 19.382 529.9 19.281 527.4
5 19,393 530.1 19.342 528,9 19,207 525.6
6 19.204 525.6 19.147 524.2 18.989 520.3
Average 0 527,1 526.4 524.1
^  Twall F . 49.0 49.1 49.0
^  Tsat
0
F +30.0 +29.1 +27.0
Water in mv/°F 14.602 416 • 6 14.404 412.0 13,952 401.5
out mv/°F 14.876 423.0 14.669 418.1 14.233 408.0
Tb F 419.8 415.1 404.8
^  Tsub
0™ '
A’ 28.3 33.1 43.4
Velocity lb/sec 1.38 1.38 1.39
Volts 9.00 9.00 8.99
Amps 0 1191 1193 1190
Heat flux,Btu/hrft 607,000 608,000 606,000
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TABLE 4-8. (cont.)
Pressure = 400 psig T , = 44-8.1 °F• sar
Orifice Differential Reading = 53f? water (0»56ln Orifice)
Run Wo. 48.19 48.20. 48.21 :
Wall temp.l. mv/°F 19.024 521.2 18.873 517.5 17.138 475.1
2 19.079 522.5 18•865 517.3 17.052 473.2
3 I8.96O 519.7 18.917 518.6 17.052 473.2
4 19.070 522.3 1S.697 512.9 16.737 466 . Cj
5 18.946 519.2 18.762 514.6 16.905 469.8
6 18.663 512.0 18.601 510.4 16.538 461.4
Average 520.9 515.2 469.8
4  Twaix , F 49.2 49.3 49.5
A  Tsat F +23.6 +17.8 -27.9
Water in mv/F 13.594
0•IT\ 13.228 386.5 11.407 342.7
out mv/F 13.878 401.5 13.518 393.2 11.696 349,9
Tb °F 398.2 389.9 346.3
A Tsub °F 49.9 58.3 101.8
Velocity lb/sec 1.39 1.40 1.42
Volts 8.98 8.98 8.90
Amps ‘‘ p 1195 1197 1202 !
Heat flux,Btu/hrft 608,000 609,000 606 ,000 :
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TABLE 49.
Pressure = 400 psig ^sat =
Orifice Differential Reading = 53 n water (0.56lH Orifice)
Run No • 49.1 49.2 . 4-9.3
Wall temp.l* m v / F 10.663 323.8 13,156 384.9 15.653 441.1
a 10.662 323.8 12.901 379.0 15.512 437,9
3 10.493 319.5 12.901 379.0 15,512 437.9
4 10.244 313.2 12.696 374.9 15.192 430.4
3 10.303 314.8 12.520 369.7 14,928 424.2
6 10.129 310.3 12.433 367.6 14.868 422.8
Average 317.6 375.8 432.4
Twall F 64.4 63.4 62.9
^  Tsat °F -195.0 -135.7 -78.7
Water in mv/°F 2.026 92,0 5-225 184.4 8.077 259.5
~°ut mv/°F 2.323 100.6 5.530 193.0 8.429 268.0
T, Fb . 96.3 188.7 263.8
A  T .•~x sub °F 351.8 259.4 184.4
Velocity lb/sec 1.50 1.48 1,45
Volts 9.57 9.66 9.80
Amps f* 0 1412 1392 1378
Heat flux,Btu/hrft 766,000 762,000 765,000
Run No.» r 49.4 49-5 ; 49* 6
Wall temp.l. mv/ F 18.926 518.8 19,830 539.8 19.866 540,6
2 18.863 517.3 19.977 542,9 19,942 542.3
3 18.807 515.8 19.977 542.9 20.014 543.9
4 18.494 507,5 19.662 536,0 20.165 547.1
5 18.365 504.1 19.674 536.3 20,165 547.1
6 18.352 503,8 19.495 532.3 19.891 541.2
Average 511.2 538.4 543.2
^  Twall °F 61.9 61.5 61.5
^  ^sat °F +1-2 +28.7 +33.5
Water in mv/^F 11.313 340.3 12.412 367.1 13.536 393.6
out mv/°F 11.683 349.7 12.781 375.9 13.902 402.1
Tb °F 345.0 373 .5 397.8
^  R u b °F 103.2 76.6 50.3
Velocity lb/sec 1.42 1.41 1,39
Volts 9.92 9.95 9*9 8
Amps *" 1360 1355 1352
Heat flux,Btu/hrft 766,000 764,000 765,000
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TABLE 49. (cont.)
Pressure = 400 psig ^sat =
Orifice Differential Reading = 5311 water (0*56lH Orifice)
Run Wo. 4-9*7 4-9.S ; 49.9
Wall temp.l. m v / F 19*929 34-2.0 19.964 54-2.8 19,933 541.9
2 19.988 54-3*3 20.002 54-3.5 19.984 543.2
3 20.054 544.7 20.030 544-. 1 19.993 543.4
4 20.300 550.1 20.375 552.0 20.345 551.4
5 20.340 551.0 20.450 553*8 20,480 554.4-
6 20.086 54-5*4- 20.210 548.2 20.280 549.7
Average A 54-5*4- 546.0 546.1
^  Twall F 61.5 61.6 6l. 6
^  Tsat °F +35.7 +36.3 +36.3
Water in mv/°F 13.900 400.3 14.077 404,4 14.360 411.0
out mv/°F 14.268 408.8 14.442 412.9 14.722 419*4
Tb F 404.5 408 • 6 415.2
A  Tsub °F 43.6 39.5 32.9
Velocity lb/sec 1.39 1.39 1.38
Volts 9.99 9.99 10.00
Amps r O 1351 1352 1352
Heat flux,Btu/hrft~ 765,000 765,000 766,000
Run Wo. 49.10 49.11 . 49.12
Wall t emp.1. m v / F 19.868 540.6 19.868 540.7 19.844 540.2
2 19.938 542.2 19.937 542,2 19^906 541.5
3 19.948 54-2.4 19.931 542.0 19,894 541,2
4 20.315 550.7 20.270 549*5 20.235 548.7
5 20.470 554.2 20.430 553.3 20.390 552,4
6 20.310 550.6 20.340 551.3 20.310 550.4
Average 545.6 54-5.5 544-. 9
wall °F 6I.5 61.5 61.5
°F +35.9 +35.9 +35.3
Water in mv/?F 14.562 415.7 14.758 420,2 14.971 425.2
out mv/ F 14.917 424,0 15.130 428.9 15.344 433.9
T °F b 419.8 42 A. 6 429.6
1sub °F 28.3
23.6 18.6
Velocity lb/sec 1.38 1,38 1I38
Volts 9.99 9.98 9.97
Amps I” O 1351 1352 1352
Heat flux,Btu/hrft 766,000 765,000 764,000
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TABLE 49. (cont.)
Pressure = 400 psig ^sat ~
Orifice Differential Reading = 53'? water (o.56lH Orifice)
Run No. 49.13. 49.14 . 49.15
Wall temp.l. m v / F 19.825 539.7 19.822 539.7 19.930 542.0
2 19.902 541.5 19.892 541.2 19.858 540.4
3 19.884 541.0 19.857 540.4 19.896 541.3
4 20.183 547.6 20.180 547.5 20.165 547.2
3 20.360 551.7 20.305 550.3 20.305 550.3
6 20.313 551.7 20.250 549.0 20.220 548.4
Average A 544.8 543.9 544.0
A Twall F 61.5 61.5 61.7
A Tsat +35.1 +34.2 +34.2
Water in mv/°F 15.734- 429,0 14.958 424.9 14,738 4-19.8
out mv/°F 15.496 437,5 15.324 433,5 15.099 428.2
F 433.2 429.2 424.0
A Tsub °F 14.9 18.9 24.2
Velocity lb/sec ■'1.37 1.38 1,38
Volts 9.98 9.98 9.99
Amps i' O 1352 1352 1354 5
Heat flux,Btu/hrft
-....- ... -...-..... -
765,000 
___  . .. _
765,000 767,000 .
Run No
---"1
0 ■ 49.16, 49.17 49.18“
Wall temp.l. m v / F 19.870 540.7 19.803 539.2 19.722 537.5
2 19,934 541,9 19.859 540.4 19.735 537.7
3 19.868 540.7 19.770 538.5 19.777 538,7
4 20.125 546.3 19.972 542.9 19.604 534.9
5 20.200 547.9 20.016 544.9 19,718 537.4
6 20.088 545.4 19.902 541.4 19,684 536,6
Average 542,9 540,9 537.1
A  Twall °F 6I.5 61.7 61.6
A  Tsat °F +33.3 +31.0 +27.4
Water in mv/°F 14.372 411.2 14.125 405.5 13.158 385.0
out mv/°F 14.737 419.8 14.492 414,0 13.533 393.6
Tb °F , 415.5 409.8 389.3
A  Tsub °F 32.6 38^4 58.9
Velocity lb/sec 1.38 1,39 1.40
Volts 9.96 9.98 9.95
Amps O 1354 1356 1356
Heat flux,Btu/hrft 764,000 767,000 765,000
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TABLE 4-9. (cont.)
Pressure = 400 psig ^sat =
Orifice Differential Reading =t 33” water (0.561'1 Orifice)
Run No • 49.19 49.20 . 49.21
Wall temp.l. m v / F 19.710 537.2 19.644 535.8 19.022 521.2
2 19.697 336.9 19.628 53513 19.017 521,0
3 19.760 533.3 19.656 536.0 18,923 518.8
4 19.554 533.8 19.373 529.8 18,505 507.9
5 19.596 534.6 19.448 531,3 18.872 517.5
6 19.543 533.5 19.246 526,5 18.408 505.3
Average A 535.7 532,4 515,3
A  Twall F 61.8 61.7 62.0
A  Tsat °F +25.8 +22.6 + 5.1
Water in mv/°F' r\ 12.874 378.1 12.414 367.1 11.433 343.3
out mv/ F 13.233 336.7 12.782 375,9 11.745 351.1
Tfe F 382.4 371.5 347.j
A. Tsub °F 65.7 76.6 IOO.9
Velocity lb/sec 1.40 1.41 1.42
Volts 9.97 9.96 9.95
Amps l' O 1357 1355 1360 :
Heat flux,Btu/hrft 767,000 765,000 767,000
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TABLE 50.
Pressure = 400 psig T , = 448,1 °Fsat
Orifice Differential Reading = 79” water (O.56I” Orifice)
Run No 9 50,1 50.2 t 50.3
Wall temp.l, m v / F 9,863 303.6 12.336 365,3 15.164 429,7
' 2 9.726 300.0 12.204 362,1 15.067 427*5
3 9.703 299.5 12.204 362.1 15.067 427^5
4 9.462 293,4 11.900 354,9 14.842 422*2
5 9.414 292.1 11.664 349,2 14.459 413*2
6 9.304 289.4 II.658 348.9 14,580 416.1
Average r> 296.3 357.0 422 ^7
A  Twall F 64.8 64.1 63,3
°F -216.6 -155.2 -88; 8
Water in mv/°F
jT s
2.303 100.0 5.210 184^0 8.216 262:9
outA m v / F 2.323 IO6.3 5.468 191.3 8.480 269.3
Tb F 103.1 187.6 266.1
A  Tsub °F 345.O 260.5 182.1
Velocity lb/sec l;9l I .89 1,85
Volts 9.55 9.69 9.83
Amps ft •
O
1416 1399 1380
Heat flux, Btu/hrft 766,000 768,000 769,000
Run No• 50.4 50.5 50.6 ;
Wall temp.l, mv/°F 18.338 503.4 19.717 537.4 19.917 541.8
2 18.239 500.8 19.713 537-3 19.955 542.6
3 18.242 500.9 19*425 530.8 20.003 543.6
4 17.977 494.3 19.398 530.2 19,713 537.3
5 17.672 487.3 19.248 526.6 19.577 534.2
6 17.722 488.5 18.913 518.5 19.477 533.0
Average 495,9 533.6 538.7
A  W  °* 62.4 61.7 61.6
A ^ t  °F -14.6 +23.7 +29.0
Water in mv/°F 11.504 345.1 12.877 378.2 13.243 386.9
out mv/°F 11.767 351.7 13.156 384.9 13.517 393.2
Tb °F 348.4 381.5 390.0
A V b  °F 99*7 66.6 58.1
Velocity lb/sec 1.81 1.79 1.78
Volts 9.94 9.98 10.00
Amps k" p 1363 1353 1350
Heat flux,Btu/hrft 768,000 765,000 765,000
TABLE 50 * (cont.)
Pressure = 400 psig *^ sat =
Orifice Differential Reading = 79" water (Q.56lS! Orifice).
Run No• >0 . 50.7 50.8 50.9 :
Mall tenrg .1. mv/ F 19.838 340.0 19.957 542,6 19,992 543.4
2 19.957 54-2.6 20.135 546.5 20.155 547.0
3 20.110 54-6.0 20.135 546,5 20,215 548.3Z{- 19.965 54-2.8 20.056 544.8 20.350 551.5
3/* 19.816 539.6 20.076 545,2 20.330 551.1
Average
X
6 19.811 539.4- 19.824 539.7 20,032 544-. 2
54-1.7 543*8 546,7
A. wall Fz*\ 61.7 61.5 61.6
A Vt F +31.9 +34.1 +37.0
Water in mv/°F
mv/°F
13.630 395.9 13.952 401,5 14*414 412.2
out m 0^, 13.896 401,9 14.228 407,9 14,693 418.7rn
b
°F
398.9 404.7 415.5
^  Tsub 4-9.3 43.4 32.7
Velocity lb/sec 1.78 I.78 1.77
Volts 10.02 10.02 10.03
Amps * ■ P 1350 1347 1347 ;Heat flux,Btu/hrft 767,000 765,000 766,000 :
Run No. 50.10 50.11 50.12
Wall temp.lt m v / F 19.997 543-4 19.923 541.9 19.913 541,7
2 20.115 54-6,0 20.055 544.7 20.026 544.1
3 20.165 547.1 20.070 545.0 20.063 544.9
4 20.4-20 553.1 20,295 550.0 20.275 549.6
3 20.390 552.4 20.290 549.9 20,275 549.6
6 20.125 54-6,3 20.083 545*3 20.100 545.7
Average A 546.4 544.7 544.6
^  Twall F 61.6 61.9 6l .8
^  Tsat °F +36.7 +34.7 +34.7
Water in mv/°F 14-.770 400.5 15.054 427.2 15.208 430,7
out m v / F 15.059 4-27,3 15.346 434.0 15.491 437.4
Tb F 423.9 430.6 434.1
A Tsub °F 24.3 17.6 14.1
Velocity lb/sec 1.76 1*76 I.76
Volts 10.03 10.05 10.06
Amps > ' O 134-7 1345 1348
He at flux,Btu/hrft 766,000 766,000 769,000
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TABLE 50 • (contj 
Pressure = 400 psig T . = 448.1 °F
BSi't
Orifice Differential Reading = 79,? water (0.561” Orifice)
Run No, 30.13 50.14 “ 30.15
Wall temp.l. mv/F 19.964 542.8 19.948 542.4 19.920 541.8
2 20.050 544.6 19.990 543.3 19.968 542.8
3 20.047 544-.6 19.935 542.1 19.849 540,2
4 20.210 548.2 20.100 545.7 20.055 544.7
5 20.215 548.2 20.068 545.0 19.934 542.0
6 20.024 544.0 19.804 539.3 19.608 534.9
Average /*N 544.0 542.7 542.1
^  Twall
C j _
F 61.8 61.7 6I.7
^  Tsat +34.1 +32.9 +32.3
Water in mv/°F 14.854 422.5 14.386 411.6 13.860 400.1
out mv/°F 15.168 429.8 14.696 418.7 14.164 406.5
T °F b 426.3 415.1 403.3
^  Tsub °F 21.9 33.0 44-. 9
Velocity lb/sec 1.76 1.77 1.78
Volts 10.06 10.04 10.03
Amps k" O 1347 1347 1348
Heat flux,Btu/hrft 768,000 766,000 766,000
Run No. 50.16 50.17
Wall temp.l. mv/°F 19.708 537.1 19.253 526,7
2 19.736 537.7 19.212 525.7
• 3 19.777 538.6 19.154 524.4
4 19.554 533.7 18.822 516.2
5 19.689 536.7 19.013 520,9
6 19.486 531.8 18.712 513.4
Average 535 r 9 521.2
A Twall °* 61.8 61.8
A ?sat +26.0 +11.3
Water in mv/°F 13.308 388*4 12.453 368.1
out mv/°F 13.605 395,3 12.745 375.0
Tb °F 391.7 371.6
A Tsub °F 56.4 76.6
Velocity lb/sec 1.78 1*80
Volts 10.02 9.98
Amps l' p 1350 1352
Heat flux,Btu/hrft 767,000 765,000
—
Pressure = 400 psig ^sat =
Orifice Differential Reading - 50” water (0.55” Orifice)
Run Ho • 51.1 51.2 51.3 , '
Wall temp.l. m v / F 15.564- 4-39.1 16.472 460.0 17,194 475.4
2 15.452 436.5 16.413 458.7 17.130 474.9
3 15.107 428. A 16.109 451.6 16.720 465.7
A 15.107 428.4 15.815 444.8 16.519 461,4
5 15.007 426.1 15.708 442.4 16,438 459.3
6 14-.4-58 413.2 15.299 432.9 15.988 448.8
Average. o 430.2 450.9 466 • 8
A Wall FA 49.9 49.7 49.?
A Wat F • -67.9 -46.9 -31.0
Water in mv/°F 2*125 94* 9 4.046 149.7 4.878 173.3
out mv/°F 2.888 II6.7 4.852 172.6 5.710 196. Q
W F 105.8 161.2 184.7
A TSUb °F 342.3 287.0 263.5
Velocity lb/sec 0.44 0,44 0.44
Volts 8.81 8.86 8.90
Amps t O 1216 1207 1205
Heat flux,Btu/hrft 607,000 606,000 608,000 ■
Run No• 51.4 •51.5 51.6 ,
Wall temp.l. mv/°F 18.205 499.9 19.078 522.5 19.284 527.5
2 18.094 497.0 19.075 522.4 19.280 527.4
3 17.744 489.9 18.984 520.2 19.147 524.2
4 17.616 486.0 19.039 521.6 19.425 530,8
5 17.433 4-81.8 18.906 518.3 19.522 533.0
6 16.892 469,5 18.388 504.8 19.516 532.8
Average 49O.O 519.1 528.6
A Twall F 49.5 49.0 49.1
A Wat F -7.7 +21.9 +31.4
Water in mv/^F 5.874 202.6 7.852 254.0 10.275 314.0
out mv/ F 6.714 225.7 8.723 275.2 11.181 337.0
T, °F b 214.2
265.6 325.5
A W u b  °F _ 234.0 182.5 122.6
Velocity lb/sec 0.44 0.43 0.42
Volts 8.93 8.96 9.00
Amps * p 1203 1194 1192
Heat flux,Btu/hrft 609,000 606,000 608,000
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■ TABLE 51. (cont.)
Pressure = 4-00 psig ^sat =
Orifice Differential Reading = 50ft water (0.35?r Orifice)
Run No. 31.7 51.0 51.9
Wall temp>.1. mv/°F 19.317 528.3 19.325 528.5 19.336 528.7
2 19.317 528.3 19.325 528.5 19.338 528.8
3 19.168 524.7 19.168 524.7 19.197 525.4
4 19.403 530.4 19.397 530.2 19.434 531.0
5 19.4-27 530.9 19.472 531.9 19.497 532.4
6 19.437 531.1 19.411 530.5 19.437 531.1
Average 528.8 528.8 529.2
A  Twall F 49.1 49.1 49.1
A  *sat °F +31.6 +31.6 • +32.0
Water in mv/°F . 11.24-5 338.5 12.122 360.2 13.294 388.0
out mv/°F 12.134 360.5 ' 13.032 382.1 14.218 409.4
Tb °F 349.5 371.1 398.7
A  Tsub °F 98.6 77.0 49.4
Velocity lb/sec 0.42 0.42 0.41
Volts 9.00 8.99 9.00
Amps k" O 1194 1194 1193 ;
:Ieat flux, Btu/hrft 609,000 608 ,000 608 ,000
Run No. 51.10 51.11 51.12
Wall temp.1. mv/ F 19.320 528.4- 19.313 528.2 19.304 528.0
2 19.320 528.4 19.318 528.3 19.310 528.1
3 19.183 525.1 19.174 524.8 19.183 525.1
4 19.4-24- 530.8 19.412 530.5 19.413 530.6
3 19.44-7 531.3 19.444 531.3 19.430 530.9
6 19.427 530.9 19.423 530.8 19.418 530.7
Average 528.9 528.7 528.5
A  Twan °F 49.1 49.0 49.0
A  Tsat °F +31.6 +31.6 +31.4
Water in mv/°F 14.124 404.5 14.468 413.9 13.700 395.6
out mv/°F 15.037 426.7 15.379 4-34.8 14.640 417.5o_ 
T F b
415.6 424-3 406.5
^  Tsub
°F 32.5 23.8 41.6
Velocity lb/sec 0.41 0.41 0.41
Volts j 8.99 8.98 8.98
Amps I' p 1194 1194 1193
Heat flusc, Btu/hrft . 608,000 608,000 607,000
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TABLE 91. (cont,)
Pressure = 400 psig ^eat =
Orifice Differential Beading = 50” water (0.35” Orifice)
Run No.
.1. mv/°F
51.13 51.14 51.15
Wall temp 19.324 528.5 19.295 527.7 19.276 527.3
- 2 19.3.24 528.5 19.295 527.7 19.276 527.3
3 19.174 524.9 19.155 524.4 19.103 523.1
4 19.420 530.7 19.378 529.8 19.317 528.3
5 19.437 531.1 19.372 529.6 19.278 527.3
6 19.393 530.1 19.290 527.6 19.137 523.9
Average 528.5 527.2 525.4
A  T—  ^ wall °E 49.0 49.0 49.0
A  Tsat °F +31.4 +30.1 +28.2
Water in mv/°F 13.082 383.2 12.162 361.1 11.162 336.5
out mv/°F 14.012 404.6 13.088 383.6 12.096 359.5
T °F b 393.9 372.3 348.0
A  Tsub °F 54.3 75.8 100.3
Velocity lb/sec 0.41 0.42 0.42
Volts 8.97 8.97 8.97
Amps 1195 1193 1195
Heat flux,Btu/hr f t 607,000 606 ,000 607,000
Run No.
.1• mv/° F
51.16 51.17 51.18
Wall temp 19.259 523.9 19.205 525.6 19.131 523.8
2 19.272 527.2 19.205 525.6 19.103 523.1
3 19.087 522.7 19*027 520.3 18.869 517.4
4 19.257 526.8 19.174 524.8 19.014 521.0
5 19.222 526.0 19.110 523.3 18.705 513.1
6 19.040 521.6 18.844- 516.8 l8.068 496.4
Average 523.9 521.1 517.2
2 s. Twall °F 49.1 49.0 49.1
2 s- Tsat °F 4-26.7 +23.9 +20.0
Water in mv/°F 10.238 313.1 8.927 280.2 7.849 253.9
out mv/°F 11.165 336.5 9.850 303.2 8.751 275.9
Tfe F 324.8 291.7 264.9
A  TSUb °F 123.3 156.5 183.2
Velocity lb/sec 0.42 0.43 0.43
Volts 8.97 8.95 8.94
Amps
Btu/hrft^
1195 1196 1198
Heat flu? 607,000 607 ,000 607,000
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TABLE 32.
Pressure = 350 psig ! = 4-79*7 °F
S3."C
Orifice Differential Reading = 72?t water (0.45,f Orifice)
Run No • 52.1 , . 52.2 . . 52.3 .
Wall tenrjc.1• mv/° F 7*523 246.0 10^812 327.6 14,332 410.5
2 7.4-91 245.2 10.778 326,8 14,389 411,7
3 7.465 244.6 10,768 326.5 14,384 411,6
4 7.368 242.2 10,575 321,6 14.113 405,9
5 7.411 243,3 10,624 322.8 14,142 406,5
6 7*333 241,4 10.586 321,9 13.997 403,5
Average A 243.8 324,4 408.3
A  Twall F 36.5 34.9 35.Q
A  Tsat °F -272.4 -190.2 -106.3
Water in mv/° F 2.246 98.3 6,335 215.5 9.450 293,1
out mv/°F 2.474 104.9 6.577 222,1 9.733 300,3
T, °F b 101.6 218.8 296.7
A  Tsub
o„p 378.1 260^9 183.I
Velocity lb/sec 1.05 1.03 1,01
Volts 7.21 7.21 7.34
Amps r O 1046 1015 1017
Heat flux,Btu/hrft 427,000 415,000 423,000
Run No » 52.4 . , 52.5 . 52.6
Wall temp.l. mv/ F 16,334 456.9 18,546 508,9 19,478 532,0
2 16,366 457.6 18,598 510,3 19,584 534.4
3 16,334 456.9 18,559 509,3 19,535 533,4 
19,313 528,24 16.121 451,9 18,387 504.8
5 16,065 450,6 18,375 504,4 19,291 527,7
6 15.987 448.8 18.161 498.8 19.054 521,9
Average 453,8 506,1 529,6
A Twall °F 34.1 34.2 33.9
A*sat °F -60 !o
C
O
 • -
0-l +16.0
Water in mv/°F 11,720 350,6 13,848 400,1 14^669 418,2
out mv/°F 12.003 357.3 I4 .I34 406,4 14.966 425.1
m °-p
b 353.9
403.2 4-21.6
A Tsul °p 125.8 76.5 58.1
Velocity lb/sec 0.98 0I98 0.97
Volts 7.34 7.44 7.45
Amps 1000 1000 r994
Heat flux,Btu/hrft 416,000 422,000 420,000
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TABLE 52. (cont.)
Pressure =• 550 psig ^sat = ^9.7 °F
Orifice Differential Reading = 72" water (0.45” Orifice)
Run No. 52.7 . ; 52.8
Wall temp.l. mv/°F 19,784 538.7 19,676 536,3
2 19,991 543*4 19.874 540,8
3 19*953 54-2,5 19,833 539,8
4 19.874 540,7 19,779 538,6
5 19,911 541,6 19.792 538.9
6 19.707 537.1 19.660 536.0
Average 540.7 538,4
A Twall F 33*7 34.0
A *sat F +27.3 +24.7
Water in mv/°F 15.713 442.5 16.020 449.6
out mv/°F 16.015 449,5 16.315 456.4
Tb 446.0 453.0
A Tsub °F 33.7 26.7
Velocity lb /sec 0,96 0,96
Volts 7.46 7.50
AMps *" p -990 ‘-•994
Heat flux,Btu/hrft 419,000 422,000
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TABLE 53.*..
Pressure = 550 psig T . = 4-79*7 °5’
ScX*t
Orifice Differential Reading =  72" water (0,45n Orifice)
Run No. r  '“ 53.1 ; — 3372 . 53.3 :
Wall temp.l. m v / F 9.813 302.3 12.764 375.5 15f817 444.9
2 10.24-1 313.1 12.868 378.0 15.833 445.3
3 10.214- 312.5 12,931 379,5 15,799 444.5
4 10.010 307r3 12.582 371»2 15.674 441.6
5 10,174- 311.5 12.667 373.2 15.683 441.8
6 9.866 303f6 12.696 373*9 15.614 440.2
Average r\ 308.4- 375,2 ■443.Q
A  Twall F 51.0 4-9.9 50.1
A  Tsat °F -222.3 -154.4. -86.7
Water in mv/°F 2*038 92.4- 6.261 213.5 9.447 293*Q
out mv/°F 2.383 102.3 6.612 223.1 9.822 302.5rpu. t Xb 97.3 218.3 297.8
A TSUb °F 382.4- 261.4- 182.0
Velocity lb/sec 1.05 1.03 1.01
Volts 8.36 8.4-7 8.67
Amps r* n 1276 1250 1242
Heat flux,Btu/hrft 605,000 600,000 610,000
Run No. 53.4 . 53.5 ; 53.6 .
Wall temp.l. mv/ F 16,987 471.7 18.493 507.5 19,518 532,9
2 17,043 472.9 18,594 510,2 19.664 536.1
3 16.976 471,4 18,547 509,0 19.616 535.0
4 16.834 468.2 18.314 502.9 19.365 529,5
5 16.793 467,3 18.328 503.2 19.384 529,9
6 16.549 4-61.6 18.138 498.2 19.138 524,0
Average 468 • 8 505.I 531,2
A Twall °p 49*6 49.1 48.9
A Tsat °F -6O .5 -23.6 +2.6
Water in m v / F 10.376 316.6 11i811 352,7 12.743 375,0
out m v / F 10.773 326,5 12.196 361.9 13.152 384.8
°F 321.5 357.3 379.9
A Tsub °F 158.2 122.4 99.8
Velocity lb/sec 1.00 oi'99 0.98
Volts 8.68 8.72 8.76
Amps 1" 1235 1225 1222
Heat flux,Btu/hrft 608 ,000 605,000 607,000
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TABLE 33, (conti)
Pressure = 550 psig ^sat = ^79•7 °F
Orifice Differential Reading = 72}! water (0.45u Orifice)
Run No 9 ““57:7 . 53.8 . 53.9 .
Wall t emp.1. mv/ F 20.490 554.7 20.585 556,9 20,585 556.9
' 2 20.700 559.5 21,880 563.5 20,935 564.7
3 20.640 558.2 20,825 562,3 20,910 564.1
4 20.440 553.6 20.700 559.5 20.815 562.0
5 20.415 553.0 20.715 559.9 20,865 563*2
6 20.120 546,1 20.430 553*3 20.655 558,6
Average o_F
554.2 559.2 561,6
A  Twall 49.4 49.0 49.1
A*sat oF +25.1 +30.6 +32.8
Water in mv/°F 13.794 399.1 14,214 408.1 14,596 416.4
out mv/°F 14.216 4-08.1 14*644 41716 15.025 426.3o^ , 
Tb F 403.6 412.9 421.3
^sub
o_F 76.1 66.9 58.4
Velocity lb/sec O .98 0,97 0.97
Volts 8 * 86 8.83 8.84
Amps i" 1224 1220 1221
Heat flux,Btu/hrft 615,000 611 ,000 612,000
Run No 53.10. . 53.11. 53.12
Wall temp.l. m v / F 20,520 555.4 20.470 554.3 20,390 552.4
2 20.885 563.6 20.815 562.0 20.780 561,3
3 20.875 563.5 20,810 561.9 20.715 559.9
4 20.790 561.5 20,725 560.2 20.615 557*5
. 5 20.875 563.5 20,820 562,1 20.720 560.0
6 21,710 559*8 20.685 559f2 20.570 556.5
Average 561,2 559.9 557*9
^  Twall °F
48.3 48*6 48.7
A “'■gat °F +33.2 +31.6 +29.5D u  v
Water in mv/°F 14.874 423.0 15.217 430,9 15t646 440.9
out m v / F 15.308 433*1 15.658 441,2 16.075 450,9
T °F 428.0 436.6 445.9
V J
A T v— » sub o„F 51.7 43.2 33.8
Velocity lb/sec 0,97 0,97 0^96
Volts 8.72 8.75 8.80
Amps *' 1220 1223 1218
Heat flux,Btu/hrft 603,000 606,000 607,000
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TABLE 53. (cont.)
Pressure = 550 psig ^sat = ^ 9 * 7
Orifice Differential Reading = 72" water (0.45u Orifice)
Run No* 33.13 53.14 • 33.15
Wall temp .1. mv/° F 20.370 552.0 20.375 552.1 20.370 552.Q
2 20.700 559.5 20.710 559.8 20.680 559.1
3 20.690 559.3 20.710 559.8 20.665 558.7
4 20.570 556.5 20.565 556.5 20.500 554.9
5 20.635 559.2 20.695 559.4 20.565 556.4
6 20.540 555.9 20.565 556.5 20.360 551.7
Average r\ 557.1 557.3 555.5
Twall F 48.7 49.1 49*2
A * Sat °F +28.6 +28.5 +26.5
Water in mv/°F 16.001 449.1 16.303 456.2 15*919 447.2
out mv/°F 16.433 459.2 16*745 466.3 16.372 457.8
Tb °F 454.1 461.2 452.5
A  Tsub °F 25.6 18.5 27.2
Velocity lb/’s ec O .96 0,96 0.96
Volts 8.80 8.84 8.85
Amps 1 • 1218 1222 1223
Heat flux,Btu/hrft 607,000 612,000 613,000
Run No • ■33TI6 33.17 53.18
Wall temp.l. m v / F 20.265 549.4 20.215 548.3 20.175 547.4
2 20.560 556.4 20.505 555.1 20.455 553.9
3 20.520 555.4 20.460 554.0 20.415 553*0
4 20.370 552.0 20.280 549.7 20.240 548,8
5 20.390 552.4 20,320 550.6 20,260 549.3
6 20.170 547.3 20.080 545.3 20.003 543.6
Average 552,1 550,5 549.3
^  Twall
°F 48.9 48*5 49.2
&  Tsat °F +23.5 +22.3 +20.5
Water in mv/°F 15.294 432.8 14.733 419.6 14.515 414.6
out mv/°F 15.730 442.9 15.174 429.9 14.953 424.8
T, °F b 437.8 424.8 419.7
A * sub X’ 41.9 54.9 60.0
Velocity lb/sec 0,96 0,97 0.97
Volts 8.8l 8.77 8.84
Amps > 1220 1215 1221
Heat flux,Btu/hrft 609,000 604,000 612.,000
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TABLE 53* (cont.)
Pressure = 550 psig T . = 479*7 °F
S&*C
O rific e  D if fe re n t ia l  Reading = 72” water (0*4,5" O rif ic e )
Run No.
>,1. mv/°F
53*19; 53*20 33.21 "
W all tem£ 20.135 546,5 18,968 519.8 16.314 456.4
2 20.410 552*9 19.042 521.6 16.312 456,4
3 20.360 551*8 18.936 519.1 16.203 453*9
4 20.160 547*1 18.791 515.4 16.192 453*6
3 20,150 546.9 18,727 513.7 16,048 450.2
6 19*882 540.9 18.335 503.3 15*962 448.2
Average A 547*7 515.5 453.1
^  Tw all F 49*5 49*7 50.2
^  Tsat °F +18.5 -14*0 -76.9
Water in mv/°F 13*835 400.1 11.743 351,1 9*173 286,1
out mv/°F 14.258 409.0 12.197 361.9 9*645 297,8
T, °F  b 404.5 356.5 291*9
A * sub °F 75*2 123.2 187.9
Velocitjr lb /sec O.98 0,99 1^01
Volts 8.85 8.80 8.71
Amps r* 1227 1233 1243
Heat f lu x ,B tu /h r f t 615,000 615,000 614,000
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TABLE 54.
Pressure = 550 psig T , = 479,7 °F
sao
Orifice Differential Reading = 72" water (0.45u Orifice)
Run No. ~~."“ "34.1 .. .... 54.2' — 34.3 -
Wall temp.1. mv/°F 11.408 342.7 14.436 412.7 17.814 490.6
2 11.482 344.5 I4.363 411,2 17.926 493.1
3 11.468 344.2 14.304 409.9 17.906 492.7
4 11.282 339,4 14.134 405.3 17.525 484.0
5 11.184 337.1 •14*023 404.0 17.563 484.8
6 11.038 333.4 13.771 398.6 17.421 481.6
Average 340.2 407.0 487, B
A  Wall F 64.0 63.2 62.9
A V t  ° A -203.5
-136.0 -54.8
Water in mv/°F 2.057 92.9 6.234 212.7 9?344 290.4
out m v / F 2.485 105.2 6.697 225.3 9.824 302.6
Tb °F 99.1
219.0 296.5
A  2sub °* 380*7 260.7 183.3
Velocity lb/sec 1.05 1.03 lioi
Volts 9.55 9.70 9.83
/imps l' p 1411 1392 1388
Heat flux,Btu/hrft 764,000 765,000 773,000
Run No. 54/4 54.5 . . 54.6
Wall t emp.1. mv/ F 18.782 515.1 19.977 543.0 21.065 567.7
2 18.823 516,2 19,042 540.9 21.215 570,8
3 18.738 514,0 19,939 542.2 21-, 125 569.0
4 18.547 509.O 19.717 537.3 20,865 563,3
5 18.460 506.7 19.613 535,0 20.760 560.9
6 18.136 498.1 19.334 528,7 20.355 551.6
Average 509,8 537,8 563,9
^  Twall
°p 63.O 61.7 61.1
^  Tsat °F
-32.8 -3.6 +23.1
Water in mv/°F 10*403 317,3 11!734 350.8 12.723 374.5
out mv/°F IO.896 329.7 12.243 363.0 13.246 386,9
Tb °F 323.5 356.9 380.7
A  TSUb °F
156.2 122.8 98.9
Velocity lb/sec 1.00 0,99 0^99
Volts 9.89 9.90 9.90
Amps ‘ 1387 1365 1358
He a t flux,Bt u/hr ft 777 ,000 766,000 762,000
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TABLE 54. (cont,)
Pressure = 5 50 psig T = 479.7 °F
Orifice Differential Reading = 72" water (0.45" Orifice)
Run No t 34 • 7 54.5 . 54.9
Wall temp.l. m v / F 21,625 578.8 21,620 578.7 21 .340 573 .3
- 2 21.990 585.9 21,925 584.6 21.660 579 .5 ■
3 21.965 585t4 21,845 583.1 21*630 578 .9
4 21.700 580.3 21.765 581.5 21»560 577 ,6
3 21.770 581.6 21,790 582.0 21.695 580 .1
6 21.570 577.7 21.395 574.3 21 • 570 575 • 7
Average 581.6 530.7 577 .5
A  Twall F 61.3 61.1 61 •3
A  Tsat °F +40.7 +39 * 9 +36.5
Water in mv/°F 13.821 399.8 14.267 409.2 14 .909 423 .8
outO m v / F 14.337 410.6 14.788 420.9 15 .461 436 ,7
Tb F 405.2 415.0 430 .2
A  TSUb °F 74.5 64.7 49 . 6
Velocity lb/sec 0.98 0,97 . 0• 97
Volts 9*95 9.98 9.98
Amps 1360 i353 1355
Heat flux,Btu/hrft
-  ........................  ................
767,000 765, 000 766,>000
Run No 54.10 54.11. t  ♦
Wall temp.l. m v / F 21.345 573,4 21.220 570,9 21.190 570.3
2 21.680 579-, 9 21,535 577.1 21.475 575.9
3 21.640 579.1 21.485 576,1 21.385 574.1
4 21.550 577,3 21.395 574,3 21,345 573.3
5 21.650 579,3 21.465 575.7 21,420 574.9
6 21.435 575,1 21.270 571.9 21.230 571,1
Ave rage r\ 577.3 574.3 573,3
^  Twall F 61.3 61.3 61.5
^  Tsat F +36.4 +33,3 +32.1
Water in mv/°F 15.394 435.1 16.057 450.4 16,322 456,6
outa mv/°F 15.939 447,7 16.617 463.4 . 16.875 469.1
T F b * 44-1.4 456.9 462.9
A  T ,—*• suo °F 38.3 22.8 16.9
Velocity lb/sec 0^96 O.96 0,96
Volts 9.97 9.95 9.97
Amps 0 1356 1360 1360
Heat flux,Btu/hrft 766,000 767 ,000 768,000
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TABLE 54. (cont.)
Pressure = 550 psig T ", = 4-79*7 °F
SCLt
Orifice Differential Reading = 72" water (0*4-5" Orifice)
Run No • 54-. 13, 54.14. 54.15.
Wall temp.l. mv/ F 21.175 570.0 21.125 569.0 21.115 568.8
2 21.480 576.0 21.405 574,5 21,395 574.3
3 21.415 574.7 21.340 573,3 21.340 373.3
4 21.335 573*1 21.235 571.2 21.240 571.3
5 21.390 574.2 21,315 572.7 21.285 572.2
6 21.225 571,0 21.120 568.9 21.095 568.3
Average 573*2 571.6 571.3
A t "^  wall
°F 61.3 61.4 61.7
A T 4-sat °F +32.2 +30.5 +30.0
Water in mv/°F 16.055 450.4 15,361 434,3 14.863 4R2,7
out mv/°F 16.598 462.9 15.924 447.6 15.435 436 ,G
Tb °F 456 • 6 441.0 429.4
A  Tsub °F 23*1 38.8 50.4
Velocity lb/sec 0,96 0.96 0.97
Volts 9*95 9.96 9.98
Amps 1358 1360 1362 :
Heat flux,Btu/hrft 766,000 768,000 770,000 .
Run No > 54.16, . 54.17. . 54.18;:
W all tem p .l. mv/ F 21.010 566.4 20,735 560.3 18.505 507-, 9
2 21.260 571,7 20,930 564.6 18,583 509,9
3 21.195 568.3 20,880 563.5 18.488 503.7
4 21.150 567,3 20,825 562.4 18.303 502.5
5 21.215 570.8 20,860 563.1 18.312 502.8
6 21.015 566.5 20,488 554.5 17.687 487.8 ’
Average 568.5 561.4 502,4
^  Tw all °F 61 • 6 6l. 6 62.1
^  Tsat °F +27.2 + 20 a 1 -.39.4
"Water in mv/°F 14.216 408,1 12,496 369,1 9,305 289.4
out mv/°F 14.744 419,9 13.099 383.6 9.874 303.8
Tb °F 414.0 376.4 296.6
A Tsut
0 ,^F 65.7 103.4 183.1
V elocity lb /sec 0,97 0,99 1.01 .
Volts 9.96 9*95 9.84
/imps *'* 1362 1363 1372
Heat f lu x ,B tu /h r f t 769,000 769,000 765,000
-319-
TABLE 55'
Pressure = 530 psig ^sat “ ^9*7 °F
Orifice Differential Beading = 36” water (0.45n Orifice)
Run No . ~ S 5 7 T .. 53*2 55.3
Wall temp.l. m v / F 8.838 278.0 12.162 361,1 14.845 422.3.
2 8,991 281,7 12.104 339.7 14,911 423.9
3 8.996 281,8 12,086 359.3 14,906 423.7
4 8.821 277.6 11.884 354.5 14,685 418.5
3 8.857 278.5 H r 903 355.0 14,686 418.5
6 8.733 275.3 11.805 352.6 14.583 416.2
Average n 278.9 357.0 420.5
A  Twall F 33.3 35.4 34.1
A  Tsat °F -236.3 -158.1 -93.3
Water in mv/ F 1.986 90.8 6.360 216.2 9*424 292.4
out m v / F 2.341 101.1 6.696 225,2 9.802 302.0
*b v 100.0 220.7 297.2
A*sub °F 383.8 259.0 182.5
Velocity lb/sec 0,74 O .72 0.71
Volts 6.94 7.30 7.08
Amps 0 1063 1025 1032
Heat flux, Btu/hrft 418,000 424,000 414,000
Run No • 55.4 55.5 . 55.6 4
W all tem p .l. m v / F 15.968 448.4 17.265 478.0 13.035 495.7
2 16,069 450.7 17.355 480.1 18.148 498.4
3 16.026 449.7 17.273 478.2 18.068 496.5
4 15.344 445.5 17.122 474.7 17.910 492,8
5 15.876 446.2 17.104 474.3 17.909 493
6 15.707 441.3 16.900 469.7 17.684 487.6
Average |-S 447.0 475.8 494.0
A  Tw a ll F 34.5 34.6 34.1
^sat °F -67.2 -38.4 -19.8
Water in mv/°F 10.444 318.3 11.755 351,4 12.655 372.9
out mv/°F 10.816 327.7 12.152 360.9 13.028 332.0
T °F b 323.0 356.1 377.4
A Tsub °F 156.7 123.6 102.3
V elocity lb /sec 0.70 O.70 0.69
Volts 7.17 7.23 7.22
Amps 1035 1034 1025
Heat f lu x ,B tu /h r f t 421, 000 424,000 419,000
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TABLE 35* (cont.)
Pressure = 550 psig ^sat = *7
Orifice Differential Reading = 36" water (0.45" Orifice)
Run No. , 55.7 . 55.8 . 55.9
Wall temp.l. m v / F 19.231 526.2 19.447 531.4 19,594 534.5
2 19.424 530,8 19.704 537.0 19,863 540.6
3 19.348 529.0 19.671 536.3 19.824 539.7
4 19.212 525.7 19.470 532.1 19,686 536.6
5 19.238 526.4 19.564 533.9 19.748 538.0
6 19.018 521.1 19.367 529,5 19.565 533.9
Average 526.5 533*4 537.2
^  Twall
°3? 33.8 33*9 34.0
^  Tsat
0_ F +13.0 +19.7 +23.5
Water in mv/°F 13^845 400,1 14.177 407.3 14*574 4-16,0
out mv/°F 14.234 408.5 14.532 415.0 14.932 424.3
L  F 404.3 411.2 420.2
A  Tsub °F 75.4 68.6 59.6
Velocity lb/sec 0.68 0.68 0.68
Volts 7.24 7.27 7.34
Amps 0 1020 1022 1015 ;
Heat flux,Btu/hrft 419- 000 421,000 422, 000 ;
Run No.» 55.10 ; 55.11 . 55*12 ;
Wall temp.l. m v / F 19.647 535.8 19.658 536.0 19,632 535,4
2 19.954 542.6 19.972 542.9 19.934 542.1
3 19.914 541.7 19,946 542.4 19.913 541.7
4 19.808 539.3 19,842 540.2 19.823 539.7
5 19.888 541,1 19.946 542,4 19.938 542.2
6 19.728 537,5 19.805 539,3 19.804 539.3
Average
A 539,7 540.5 541.0
^  Twall F 33*7 34.1 34.1
^  Tsat °F
+26.2 +26.7 +27.2
Water in mv/°F 14.889 423.3 15.176 430,0 15.369 434.5
out mv/°F 15.254 431.9 15.542 438.4 15.748 443.3
L  °F 427.6 434.2 438.9
&  Tsub °F 52.2 45.5 40.8
Velocity lb/sec 0.68 0.68 0.68
Volts 7.32 7.35 7.35
Amps »'* 1010 1017 1017
Heat flux,Btu/hrft 419, 000 424,000 424,000
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TABLE 33. (cont.)
Pressure = 550 psig ^sat s ^9*7 °F
Orifice Differential Reading = 36” water (0*45,f Orifice)
Run No. . 55*13 55-14. 55.15
W all tem p .l. m v / F 19-599 534.7 19,546 533.6 19.524 533.1
2 19.894 541.2 19.824 539.7 19.794 539.0
3 19.866 540.6 19,811 539.4 19.776 53S.6
4- 19.773 538.6 19.704 537,1 19.674 536.4
5 19,903 541.5 19.853 540,4 19.814 539.5
6 19.766 538,4 19.719 537.4 19.693 536,8
Average A 540.1 538.8 538.1
^  Tw all F 34.2 34.4 34.2
^  Tsat °F +26.1 +24.7 +24.2
Water in mv/°F9 r\ 15.645 440,9 15.842 445,5 15.967 448.4
out mv/ F 16.024 449.5 16.213 454,0 16.344 457.1
Tfe °F 445.2 449.8 452.8
A  Tsub °F 34.5 30.0 26.9
V elocity lb /sec 0,67 O .67 O .67
Volts 7.37 7.39 7.36
Amps o 1018 10.20 1017
Heat f lu x ,B tu /h r f t 425,000 427, 000 424,000
Run No., 55.16, 55.17 55.18.
Wall temp.l. mv/°F 19.472 532*0 19.453 531.5 19,435 531.0
2 19,737 537.8 19.717 537*4 19.696 536.8
3 19:723 537.5 19,705 537,1 19.660 536.0
4 19.615 535.0 19*592 534.5 19.570 534.0
5 19.762 338.4 19.752 538.1 19,714 537.3
6 19.646 535*8 19.637 535.6 19.590 534.4
Average 536.9 536,5 535.7
a  w  y 34.1 33.8 33.7
A Tsat F +23.1
+23.0 +22.3
Water in mv/°F 16.272 455.4 16.358 457.4 15,954 447.8
out m v / F 16.634 463.8 16.736 466.1 16.328 456.8
m
b 459.6 461.7 452.3
A  *sub °* 20.1 18.0 27.4
Velocity lb/sec 0.67 O .67 0.67
Volts 7.35 7.33 7.30
limps *' 2 1016 1010 1010
Heat flux,Btu/hrft 423,000 420 ,000 418,000
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TABLE 55* (cont.)
Pressure = 550 psig T = 479*7 °F
Orifice Differential Heading = 36” water (0,4-5” Orifice)
Run No . 55.19, 55.20 . 55.21
Wall temp.l. mv/ F 19.436 531.1 19.412 530.5 19.323 528.5
2 19r693 536.8 19.678 536.5 19.568 536.6
3 19.673 536.% 19.654 536.0 19.532 533.2
4 19.565 534.0 19.533 533.3 19.405 530.4
5 19.707 537.1 19.634 535.5 19.470 531.8
6 19.584 534.4 19.466 531.8 19.271 527.2
Average h 535.8 534.6 531.8
^  Twall F 34.2 34.4 33.9
^  Tsat
o_F +21.8 +20.5 +18.3
Water in mv/°F 15-673 440.6 15.187 430.3 14.798 421.2
outo mv/°F 16.062 450.6 15.574 439.3 15.206 430.7
T F b 445.6 434.8 425.9
^  *^ sub °F 34.1 44.9 53.8
Velocity lb/sec O .67 0.68 0 • 68
Volts 7.36 7.38 7.32
Amps o 1018 1020 1012
Heat flux,Btu/hrft' 425,000 427,000 420, 000
Run No t , 55.22 55.23 55.24
Wall temp.l. m v / F 19.253 526.8 18,216 526.8 15.953 448,0
2 19.484 532.1 18.294 502,3 16.065 450,6
3 19.453 531.5 18,173 499.1 16,007 419.3 
15,855 44-5.84 19.320 528.3 18,143 498,3
5 19.354 529.2 18.038 495,8 15.856 445,8
6 19.146 524.1 17.548 484.5 15.543 438,6
Average 529.0 496.7 446.4
^  Twall
°F 34.6 34.7 34.0
&  Tsat °F +14.8 -17.8 -67^4
Water in mv/°F 14.246 408.7 12.602 371.7 10,350 315,9
out mv/ F 14.642 417,6 13.023 381.8 10.742 325,8
T °F b 413.1 376.7 320.9
A  1 -SUD
o,_
F 66.6 103.0 158^9
Velocity lb/sec 0 • 68 O .69 0.70
Volts 7.40 7.36 7.17
Amps 1022 1025 1020
Heat flux,Btu/hrft 429, 000 428,000 414,000
TABLE 56.
Pressure = 550 psig ^sat = '^79»7
Orifice Differential Reading = 36tf water (0.4-5" Orifice)
Run No. 5^.1 56". 2 56.3 i.
Wall temp.l. mv/°F 11.2?8 339.4 13.613 395.5 15.237 431.4
2 11.377 341.9 13.604 395.3 15.285 432.6
3 11.328 343.7 13.548 393.9 15.233 431.3
4 11.182 337.0 13.391 390.3 14.983 425,5
5 11.163 336.5 13.394 390.4 15,027 426,5
6 11.010 332,7 13.225 386.5 14.943 424,5
Average 338.0 392.0 428.6
A  Waii 51.4 50.3 49*7.
^  Tsat F -193.1 -138.0 -100.8
Water in m v / F  /) 2.153 95,7 5.423 190,0 7.305 240,7
out m v / F 2.636 109.5 5.951 204.8 ■ 7.814 253.1
Tb °F 102.6 197.4 246.9
A W  °F 377.1 282.3 232.8
Velocity lb/sec 0.74 0.73 0.72
Volts 8.59 8.63 8.67
Amps p 1261 1240 1230
Heat flux,Btu/hrft 614,000 606,000 604,000
Run No. 56.4 . 56.5 56.6 .
Wall temj>.1. mv/°F 17.265 478.0 18.387 504.7 19,542 533,5
2 17.291 478.6 18.394 504.9 19.560 533.9
3 17.206 476.6 18•286 502.1 19.477 531.9
4 16.983 471.6 18.094 497,1 19.196 525,3
5 17.005 472,1 18.034 495.7 19,135 523.9
6 16.735 466,0 17.726 4-88.5 19.003 520.7
Average 473.8 498; 8 528.2
^  Twall F - 49.5 49.6 48.3
^  Tsat °F -55.4 -3014 +0.2
Water in mv/°F 9.292 289.1 10.454 318,6 11.715 350.4
out mv/°F 9.831 302.8 IO.987 332,1 12.257 363.4
T, °F b 295.9 325.3 356.9
^  ^sub °F 183.8 154.4 122.9
Velocity lb/sec 0.71 0,70 0.70
Volts 8.76 8.83 8.73
Amps 1222 1220 1209
Heat flux,Btu/hrft 607,000 611,000 598,000
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TABLE 56. (cont.)
Pressure = 550-.psig Tsat = 4-79^ 7 °F
Orifice Differential Reading = 36” water (0.45" Orifice)
Run No* 56.7 . 56.8 , . 56.9 .
Wall temp).l. mv/°F 20*785 56lT5 20»875 563*4 20,835 562.5
2 21.060 567*5 21.190 570,3 21.125 569.0
3 20.995 566.0 21,170 570,0 21.080 568.0.
4 20.840 562.6 20.925 564-. 5 20.905 564-. 0
5 20.850 562.8 21.060 567.5 21.015 566.5
6 20.610 557.5 20.875 563*4- 20,805 562.0
Average A 563.0 566,5 565.3A W F 4-9*1 4.9.4. 49-4
^  Tsat °F +34-.2 +37.4 +36.3
Water in mv/°F 13.753 398.3 14-, 183 407.4- 14-* 578 4-16,0
out/* mv/°F 14.284 4-11.6 14-. 728 4-19.5 15.125 4-28 • 8
Tb F 405.0 4-13.5 4-22.4
A TSUb °F 74-. 7 66.3 57.3
Velocity lb/sec 0.68 0,68 0.68
Volts 8.91 8.93 8.93
Amps i" O 1213 1218 1217 ^
Heat flux,Btu/hrft 612 ,000 6l6,000 6l6,000
Run No. 56*. 10. 56.11. 56.12
Wall temp .1. mv/°F 20.685 559.2 20,605 557.4 20.365 551.8
2 20,920 564.4 20,865 563,2 20,565 556,4-
3 20,860 563.1 20.840 562.6 20.520 555,4
A 20.770 561.1 20,615 557,6 20.340 551.3
5 20.820 562.3 20.760 560,9 20.465 553,9
6 20.575 556.7 20.630 558.0 20.275 549.6
Average 561.1 559,9 553.1
A  Ta a  wall F 49.7 49*4 49.3
A  Tsat °F
+31^8 +30.8 +24.1
Water in mv/°F 14.913 423.9 15.684 441.8 16,307 456.3
out mv/ F 15.477 437.1 16.216 454,1 16.850 468.5
Tb °F 430.5 443.0 462.4
A  Tsub °F 4913 31.8 17.3
Velocity lb/sec 0.68 O .67 0,67
Volts 8.96 8.92 8.89
Amps 1220 1218 1218
Heat flux,Btu/hrft 619,000 616 ,000 614-, 000
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TABLE 56. (contl)
Pressure = 550 psig ^sat = ^9.7
Orifice Differential Reading = 36" water (0.45" Orifice)
Run No. 56.13. 56.14, . 56.15,
Wall temp .1. mv/°F 20.34-5 551,4 20,255 549.1 20,215 54-8.3
2 20.540 555.9 20,4-35 553,5 20.390 552.4
3 20.490 554-, 7 20.370 552.0 20.345 551,4
4 20.365 551.8 20.275 54-9.6 20.240 548.8
5 20.420 553.1 20.310 550,4 20.270 549.5
6 20.225 54-8.5 20.115 54-6.0 20.075 545.1
Average r\ 552,6 550,1 549.3
A Twall F 4-9.5 4-9.7 49.7
A Tsat °F +2314 +20.7 +19.9
Water in mv/°F 15,982 448.7 15.246 4-31.6 14.74-9 420,0
out mv/°F 16.533 461.5 15.798 444.4 15.307 433.1
T, °F b 455.1 438.5 426*5
^  Tsub
OF 24.6 41^2 53.?
Velocity lb/sec O .67 0.68 0.68
Volts 8.91 8.92 8.92
Amps 1220 1223 1222 i
Heat flux,Btu/hrft 6l6,000 618 ,000 618,000 :
Run No. 56.16, 56.17 .. , 56.18
Wall temp •1. mv/°F 20.175 547,4 20.140 546.6 20,022 544,0
2 20,365 551.9 20.330 550,8 20.230 548.7
3 20.295 550.0 20.270 549,5 20.175 547.4
4 20.200 548.0 20.160 547-,1 20.048 544.6
5 20,230 54-8 • 6 20,185 547.6 20,084 545.3
6 20.004 543,6 19.980 543,1 19.803 539.3
Average 548.2 547,4 544.9
 ^ wall °F
49.8 49.7 49.7
A Tsat °F +18.7 +18.1 +15.4
Water in mv/°F 14.202 407.8 13.746 398^1 12,604 371,7
out mv/°F 14.762 420.3 14.318 410,2 13.185 385,6
Tb °F 414.1 404.2 378.6
A  Tsub °F 65.7
75.6 101.1
Velocity lb/sec 0.68 0 • 68 0.69
Volts 8.93 8.92 8.91
Amps *'* 1224 1222 1224
Heat flux,Btu/hrft 619,000 618,000 6l8,000
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TABLE 36. (cont.)
Pressure = 550 psig ^sat s ^9*7
Orifice Differential Reading = 36ff water (0.45n Orifice)
Run Do, . 56.19. 56.20.
Wall temj>.1. mv/°F 18.578 509.8 15,523 438.1
2 18,663 512,0 15.456 436.5
3 18.527 508.4 15.375 434.6
4 18.413 505.5 15,317 433*4
5 18.339 503.5 15,188 430.3
6 17.673 487.4 14.801 421.3
Average a 507.8 432.4
^  Twall F 50.2 50.2
^  Tsat
°j> -22.1 -97.6
Water in mv/°F 10.128 310,3 7,277 240.0
out mv/°F 10.766 326.4 7.862 254,3
T °F b 318.4 247.1
^  Tsub °F 161.4 232.6
Velocity lb/sec 0.70 0.72
Volts 8.86 8.69
Amps 1235 1240
Heat flux,Btu/hrft 620 ,000 611 ,000
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TABLE 57.
Pressure = 550 psig Tsat = 4-79.7 °F
Orifice Differential Beading = 36" water (0.45f! Orifice)
Run No. . 37.1 . 57.2 . 57-3
Wall temj .1. mv/° F 13.784 399.0 15.812 444.8 17,254 477,8-
2 13.949 402.5 15.745 443.2 17.198 476.5
3 13.888 401.2 15.655 441.1 17.187 476,3
4 13.815 399.6 15.479 437.1 16,626 463.4
3 13.763 398,6 15.387 434.9 16,716 465.5
6 13.353 389t4 15.116 428.6 16.750 466,3
Average 398.4 438.3 . 471.0'
A  Twall F 62.8 63.6 62.6
^ Teat
°F -144.1 -105.0 -71.4
Water in mv/°F 1.988 90,9 5.142 181.8 7.351 241.8
outo mv,/°F 2.622 109*1 5.814 200.9 7.968 256.8
T. F b 100.5 191.4 249-3
A T *■* sub °F 379.2 288.4 230.4
Velocity lb/sec 0.74 0,73 0.72
Volts 9.65 9.85 9.90
Amps O 1386 i387 1368 :
Heat flux,Btu/hrft 758,000 774,000 768,000 ^
Run No. 57.4 57.5 . 57.6 ,
Wall temj:>.1. mv/°F 18.414 505.4 19.177 524.9 20.088 545.5
2 18.403 505.2 19.030 521.3 20.425 553.2
3 18.313 502.8 18,907 518.3 20,535 555,7
4 17.870 491.9 18.616 510.8 19,726 537.5
5 17.853 491.5 18.457 506.6 19.555 533.7
6 17.530 484,1 18.058 496.2 19.254 526.8
Average 496.8 513.0 542.1
A  Twall °F 62,4 61.7 61.8
A  Tsat °F -45.3 -28.4 +0.6
Water in mv/°F 7.973 257,0 9.274 288.6 10.304 314.8
out mv/ F 8.632 272.0 9.940 305.5 10.969 329.1
T. °F b 264.5 297.1 321.9 '
A  T vL—  sub
°p 215.2 182.6 157.8
Velocity lb/sec 0.72 0.71 0.70
Volts 9.92 9.91 9.97
Amps O 1368 1357 1358
Heat flux,Btu/hrft 769,000 762,000 767,000
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TABLE 57 * (cont.)
Pressure = 550 psig T = 4-79• 7 °F
S3, u
Orifice Differential Reading = 30" water (0.45" Orifice)
Run No. 57.7 , 57.8 , 57.9 ;
Wall temp .1 . mv/°F 21.185 570.2 21.465 575.7 21.575 577.9
2 21.435 575.1 21.815 582.5 21.940 584.9
3 21.390 574,2 21.830 582.8 21.965 585.4
4 21.180 570.1 21.640 579,1 21,760 581.4
5 21.165 569.9 21.795 582.1 22,025 586.6
6 20.880 563.7 21.560 577.6 21.845 583.1
Average 570,5 579.9 583.2
—  Twall
°p 6O.9 61.0 61.2
A L t °F +30 io +39.3 +42.3
Water in mv/°F 11.618 348.0 12.624 372,2 13 * 686 396.9
out mv/°F 12.304 364.5 13.293 388.0 14.378 411.5
T. °F b 356.3 380.1 404.2
A t ,L-L sub °F 123.5 99.6 75.5
Velocity lb/sec 0.70 O .69 0.68
Volts 9.96 9.98 9.98
Amps 1347 1349 1355
Heat flux,Btu/hrft 760,000 763,000 766,000
Run No • 57.10 57.li 57.12,
Wall temp.l. mv/°F 21.505 576.5 21.270 571.9 21.240 571.3
2 21,830 582,9 21.540 577.1 21.390 574.2
3 21.830 582.9 21,520 576*8 21.370 573,9
4 2I.83O 5S2.9 21.390 574.2 21.320 572.9 :
5 21.910 584.3 21.540 577,1 21.380 574.1
6
Average
21.720 58O .7 
581.7
21.335 573.1 
575.1 573.3
A  Twall °r 61.6 60.6 61.0
A  Tsat °F +40.4 +34.8 +32.6
Water in mv/°F 14.151 406.7 14,798 421.2 15.338 433,8
out mv/°F 14..864 422.7 15.478 437,1 16.026 449.7
Tb °F 414.7 429.1 441.8
A L u b  °F
65.O 50.6 38,0
Velocity lb/sec 0.68 0,68 0,68
Volts 10.00 9.90 9.93
Amps *' 0 1360 1350 1355
Heat flux,Btu/hrft 771,000 757,000 763,000
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TABLE 57> (cont.)
Pressure = 550 psig T , = 479*7 °E
S8.U
Orifice Differential Reading = 36" water (0.45" Orifice)
Run No » 57.13 ' 57.14. . 57.15,
Wall temp.l. mv/F 21.190 570.3 21.190 570.3 21.150 569.5
2 21.4-55 575.5 21.450 575.4 21,410 574.6
3 21.275 572.0 21.415 574.7 21.380 574.0
4 21.440 575.2 21.275 572,0 21.225 571,0
5 21.240 571.3 21.420 57'+* 8 21,375 573.9
6 21.425 574.9 21.240 571*3 21.175 570.0
Average 5?3.2 573,1 572.2
A  Twall F 61.0 6I.5 61.2
°F +32.5 +31.8 +31.3
Water in mv/°F 15.821 445.0 16,047 450,2 15.788 444,2
out mv/°F 16.491 460.5 16.697 4-65,2 16.436 459,2
Tb °F 452.7 457.7 451.7
A  Tsub °F 27.O 22.0 28.0
Velocity lb/sec O .67 0.67 O .67
Volts 9.90 9.98 9.93
Amps r' r> 1358 1360 1358
Heat flux,Btu/hrft 762,000 769,000 764,000 ■
Run No• 57.16. 57.17 . 57.18',
Wall temp .1. mv/°F 21.125 571.5 21.120 568.9 21,110 568.7
2 21.385 574.1 21.370 573.9 21,370 573,9
3 21.345 573,3 21,345 573.3 21,340 573,3
4 21.195 570.4 21.180 570.1 21.170 569.9
5 21.345 573,3 21,325 573.0 21.300 572.5
6 21.160 569.7 21.140 569.3 21.110 568.7
Average 572,1 571,4 571.1
A  Twall °F
61.0 61.1 61.5
A  *aat °F +31.4 +30.6 +29.9
Water in mv/°F 15.646 440.9 15,143 429.3 14,562 415,7
out mv/°F 16.312 456,4 15.807 444,7 15.234 431.4
T °F b
448.7 437.0 423.5
^  Tsub °F 31.1 42.7
56.2
Velocity lb/sec 0,67 0,68 0.68
Volts 9.91 9.92 9.96
Amps V • 1357 1358 1361
Heat flux,Btu/hrft 762,000 763,000 768,000 
_  ■_ _ _ _ _ _ ‘ _ _ _ _ _ _  .
-330-
TABLE 57* (cont.)
Pressure = 550 psig ^sat = 4-79*7 °F
Orifice Differential Reading = 36" water (0,45n Orifice)
Run No* ^ 57.19 ’ : 57.20 57.21
Wall temj .1♦ mv/° F 21.070 567.8 20.915 564.3 18.707 513.2
2 21.325 572.9 21.180 570,1 18,838 516 • 6
3 21.270 571.9 21,125 569.0 18.704 513.1
4 21.115 568.7 20.925 565,5 18,573 509.7
5 21.240 571.3 21.020 566.6 18.467 506,9
6 21.020 566.6 20.735 560,3 17.857 491.6
Average 569.9 566,0 508.5
wall FA 61.5 61.3
62.8
^  Tsat F +28.7 +25.0 -34.1
Water in mv/°F 13.748 398.2 11^728 350.8 9I099 284,3
out mv/° F 14.474 413.6 12.433 3 67,6 9.701 299.0
T F b 405.9 359.2 291.7
A t ,—  sub °F 73^8 120.5 188.1
Velocity lb/sec 0.68 0,70 ■0,71
Volts 9.95 9.93 9 • 86
Amps r O 1362 1360 1388
Heat flux,Btu/hrft 768,000 765,000 776,000
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TABLE 58.
Pressure = 550 psig ^sat ~
Orifice Differential Reading = 53” water (0#56ln Orifice)
Run No. 5b. 1 58.2 ; 58.3 .
Wall temp.l. mv/ F 6.765 227.0 9.243 287.8 13*447 391,6
2 6.734 226.2 9.243 287^8 13,486 392.4
3 6.628 223.5 9.145 285.4 13,343 389.2
4 6.559 221.6 8.834 277.9 13.239 366.8
3 6,534 221.0 8.991 283.,7 13,212 386.2
6 6.409 217.5 8.970 281.2 13.076 383,0
Average A 224.9 284.7 390.0
A  1■^A wall F 36.0 35.6 34.9
A T  4-  ^ sat °F -290^9 -230.6 -124.6
Water in mv/°F 2.307 100.1 5.286 186.1 9*440 292,8
outA mv/°F 2.451 104.2 5.455 190*9 9.634 297.7
T, F b 102.2 188.5 295.3
-^1 ^sub °F 377.5 291.2 184.5
Velocity lb/sec 1.49 I.48 1.44
Volts 7.10 7.17 7.32
Amps 0 1043 1035 1013
Heat flux,Btu/hrft 420,000 421,000 420,000
Run No 50.4.:... — TT5— c-----5° *5 ‘ * 5ltt ; ~
Wall temp.l. mv/ F 15.742 443.1 17,878 492,1 18,722 513.6
2 15.828 445,1 17.906 492.7 18.770 514.8
3 15.620 440.4 17,710 487.2 18.533 508.6
4 15.393 435.1 17.637 486.5 18,369 504.a
5 15.427 435.9 17.604 4-85,7 18.401 505.1
6 15.354 434,2 17.390 480.9 18.222 500.4
Average 440,8 489.5 510.2
^  Twall °F \ 34*5 34.2 34.0
^  Tsat
°p -73*4 -24.4 -3.5
Water in mv/°F 11^874 354.2 13^856 400,0 14.721 419,4
out mv/ F 12.059 358.7 14.046 404,4 14.913 423.9
Tb °F 356.4 402.2 421.6
A  Tsub °F 123.3 77.5 58.1
Velocity lb/sec 1.41 1.39 1.38
Volts 7.38 7.46 7.48
Amps i ■ O 1003 ‘"994 ‘"990
He at flux,Btu/hr ft 421, 000 420,000 420,000
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TABLE 58. (cont.)
Pressure = 550 psig ^sat = '^79»7 °F
Orifice Differential Reading = 53” water (0*56l!r Orifice)
Run No• 58.7
_  ---
53.9
Wall temp.1, mv/°F 19.195 525.3 19.494 532.4 19.632 535.4
2 19.195 525.3 19.492 532.4 19.645 535.7
3 18.997 520.5 19.318 528.3 19,486 532.2
4 18.898 513.1 19.363 529.4 19.478 532.0
5 18.912 518.5 19.318 528.3 19,417 530.7
6 18.665 512.0 19.005 520.7 19.172 524.8
Average 522.2 530.5 533.6
A. Twall F 33.9 33.9 33.9
A  L a t  F +8.5 +16.9 +20. Q
Water in mv/°F 15.012 426,1 15.338 433.8 15.515 437.9
out mv/°F 15.215 430,9 15.531 438,3 15.706 442.3
428.5 436.0 440.1
A L u b  °F
51.2 43.7 39.6
Velocity lb/sec 1.58 1.37 1.37
Volts 7.51 7.53 7.53
Amps *" p *987 ‘986 ‘985
Heat flux,Btu/hrft 420,000 421,000 420,000
Run No. 58.IO 58.11, 58.12
Wall temp.l. mv/ F 19.762 538.3 19.853 540,3 19.873 540.7
2 19.802 539.2 19.892 541.1 19.928 541,9
3 19.628 535.3 19.725 537.5 19.761 538.3
4 19.602 534.8 19.719 537*3 19.774 538.6
5 19.559 533.8 19.709 537.1 19.767 538.4
6 19.368 529.6 19.548 533*6 19.614 535.0
Average 535.5 537.9 538,8
A W  °F 33.9 33.9 34.3
ALat F o +21.9 +24.3 +24* 9
Water in mv/ F 15.803 444.6 16^117 451.8 16.334 456.9
out mv/ F 16.000 449.1 16.323 456.6 16.525 461.3VF 446.9 454.2 459.1
A  TSub °F 32.8 25.5 20.6
Velocity lb/sec 1.37 lt36 1? 36
Volts 7.53 7.55 7.86
Amps *' p ‘••985 ‘"984 r 955
Heat flux,Btu/hrft 420,000 421,000 425,000
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TABLE 59*
Pressure a 550 psig ^sat = ^79•7
Orifice Differential Reading = 53” water (0.56l!f Orifice)
Run No. 59.1 59.2 . 59.3 .
Wall temp.l* mvA F 8.659 275,7 11.391 342,3 15,326 433.5
2 8.600 272,2 11.381 342.0 15,297 432.8
3 8*375 266.8 11,168 336,6 15.090 428.0
4 8*283 264*5 11.022 333.0 14,898 423.5
5 8.260 264.0 10.995 332.2 14.949 4^ 4.5
6 8.034 258.5 10.803 327,4 14.686 418.5
Average 269.5 338.6 429,7
^  Twall °F 51.5 51.0 49-9
^  Tsat °F -261.8 -191.9 -100.0
Water in mv/°F 2.119 94.7 5.393 189.2 9.452 293.1
out mv/°F 2.346 101.2 5*664 196.2 9*710 299.7
Tb °F 100.0 192.7 296.4
^  Tsub °F 381.7 287.O 183.3
Velocity lb/sec 1.49 1.48 1,44
Volts 8.52 8.64 8.80
Amps i' O 1256 1237 31217
Heat flux,Btu/hrft 606,000 606,000 607,000
Run No.
>.1. mv/°F
59.4 59*5 59.6
Wall temp 17.682 487.6 19.788 538,9 20.515 55^.2
2 17.634 486.5 19.689 536.7 20.555 556.1
3 17.602 485.7 19,689 536.7 20.575 556.6
4 17.344 479.8 19.506 532.6 20,640 558.1
5 17.300 478.8 19.218 525.8 20.530 555.6
6 17.237 477.4 19.317 528.3 20.195 547.8
Average
°F
482.6 533.2 554.5
^  Twall 49.4
48.9 48.9
^ "^ sat °F -46 • 5 +4.5 +26.0
Water in mv/°F 11.788 352.2 13.906 401.1 14,997 425.8
out mv/ F 12.067 358.8 14.160 407-1 15.279 532.4
b 355.5 404,11 429.1
^  Tsub
°p 124.2 75,6 50.6
Velocity lb/sec 1.41 1.39 1,38
Volts 8.88 8.94 8.98
Amps i ■ 1206 1198 1196
Heat flux,Btu/hrft 607,000 607,000 609,000
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TABLE 59. (cont.)
Pressure = 550 psig ^sat = ^9.7 °F
Orifice Differential Reading = 53" water (0.56ln Orifice)
Run No.
.1. mv/°F
. 59*7 ’ . - 59.8 . . 59.9 .
Wall temj 20.4-90 552.5 20.470 552.7 20.440 553.6
2 20.540 555.8 20.535 555.7 20.505 555.0
3 20.640 558,1 20.615 557.5 20.570 556,5
4 20.733 560.2 20.715 559*8 20,690 559.2
3 20.660 558.5 20.670 558.8 20,645 558.2
6 20.385 552,3 20.445 553.7 20.440 553.6
Average 556.0 556.0 555.4
A  Twall °F 48.9 48.9 48.8
A  Tsat °F +27.4 +27.4 +26.9
Water in mv/°F 15.303 433.0 15.497 437.5 15t761 443.6
out mv/°F 15.591 439.7 15.790 444.3 16.048 450.2
T, °FD 436.3 44-0.9 446.9
A  T .~ 1 sub °F 43.4 38.8 32.8
Velocity lb/sec 1.37 1.37 1,37
Volts 8.99 9.00 9.00
Amps rv O 1196 1195 1191 ;
He at flux,Bt u/hr ft 609,000 610,000 607,000
Run No. 59-10 59.11 59.12
Wall temj>.1. mv/°F 20,430 553.1 20.450 553.7 20.455 553.9
2 20.495 554.7 20.500 554.9 20.505 555.0
3 20.535 555.7 20.520 555,4 20,515 555.2
4 20.660 558.5 20,635 558.0 20.620 557.6
5 20.630 557.9 20.625 557.7 20.630 557.9
6 20.445 553.7 20.455 553,9 20.480 554.5
Average 555.1 555,1 555,2
A  Twall °F
48.8 48.7 48.?
A  Tsat °F +26.6 +26.7 +26.6
Water in mv/°F 15.941 447.7 16.168 453.0 16^412 458.7
out mv/ F 16.224 454.3 16.454 459.6 16.697 465-2
T °FD
451.0 456.3 461.9
A. Tsub °F
28.7 23.4 17.8
Velocity lb/sec 1.36 1.36 1.36
Volts 8.97 9.98 9.00
Amps *• 1195 1192 1194
Heat flux,Btu/hrft 607,000 607,000 609,000
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TABLE 59* (cont.)
Pressure = 550 psig ^sat = ^ 9 * 7  °F
Orifice Differential Reading = 53" water (0,56ln Orifice)
Run No. ~ --- 5 ^ U '  — 59^14 59.15
Wall temp.l. mv/ F 20.4-60 552.4- 20.450 553.8 20.360 551.7
2 20.4-90 554-. 7 20.485 554.5 20.410 552.9
3 20.4-80 554-. 5 20.460 554.0 20.445 553-7
4 20.625 557-7 20.590 557.0 20.400 552.7
5 20.585 556.8 20.555 556.1 20.530 555.6
6 20.395 552.5 20.360 551.7 20.490 554.7
Average a 554-. 7 554.2 553.0
^  Twall F 48.9 48.9 48.9
A Tsat °F +26.0 +25.6 +24.4
Water in mv/°F 16.128 4-52.1 15,754 443.0 15.488 437.3
out mv/°F 16.4-22 4-58.9 16.038
0•05 15.768 443.8
T, °F b 4-55.5 446.7 440.5
^  Tsub °F 24-3
33.0 39-2
Velocity lb/sec 1.36 1.36 1.37
Volts 9.00 9.00 8.98
Amps o 1195 1194 1195
Heat flux,Btu/hrft 610 ,000 609,000 608,000
Run No. 59.16 59.17 59.18 i
Wall temp.l. mv/ F 20.370 552.0 20.320 550.8 19.785 538.8
2 20.385 552.3 20.340 551.3 19.782 538.7
3 20.275 549.6 20.140 546,6 19.456 531.5
4 20.435 553.5 20.290 549,9 19.579 534,2
5 20.325 550.9 20.110 545.9 19.314 528,a
6 19.961 542.6 19.726 537.5 18.998 518.1
Average 550.3 549,1 535,2
^  Twall
°F
°F
48.8 48 • 8 49.1
^  Tsat +21.7 +20.5 +6.5
Water in mv/° F 14-968 4-25.1 14.670 418.1 13^855 400.0
out mv/°F 15.265 432.1 14.938 424.9 14.139 406.6
A  °F
428.6 421.5 403.3
A  Tsub °F 51.1 58.2 76.4
Velocity lb/sec 1.38 1.38 1.39
Volts 8.97 8*9 6 8.96
Amps 0 1195 1196 1199
Heat flux,Btu/hrft 607,000 607,000 609,000
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TABLE 60.
Pressure = 550 psig ^sat = ^79•7 °F
Orifice Differential Reading = 53" water (0.56ln Orifice)
Run No. 60.1 60.2 60.3
Wall t emp.1. mv/ F 10.692 324.6 13.289 387,9 14,953 424.8
2 10.552 321.0 13.148 384.7 14.774 420.6
3 10.504 319.8 13.055 382.6 14,772 420.5
4 10.313 315.0 12.829 377.0 14.468 413.5
5 10.296 314.5 12.828 377,0 14.266 408.8
6 10,197 312.0 12.704 374.1 14.253 408.6
Average 317.8 380.6 416.1
A  *wall / 64*6 63.5 63.2
A  1 4. F-— * sat -226.5
-162.6 -126.8
Water in mv/~F 2.255 98,6 5.329 187,4 7.287 240,?
out mv/ F 2.536 106.6 5.634 196.0 7.621 248.4
Tb °F 102.6 191.7 244.3
A  ^  °F 377-1 288.0 235.4
Velocity lb/sec 1,49 1,48 1,46
Volts 9.65 9.71 9.80
Amps ' " p 1404 1388 1380
Heat flux,Btu/hrft 768,000 764,000 766,000 .
Run No. 60.4 60.5 60.6
Wall temp.l. mv/ F 17.034 472.7 19.611 535,0 20,460 554.0
2 I6.878 469.2 19.484 532,2 20.390 552.4
3 16,855 468.7 19,472 531.9 20,355 551,6
4 16.573 462,4 19*182 525,0 19.935 542,0
5 16.403 458.5 19,044 520,7 19,882 540.9
6 16.360 457.5 18.940 519,2 19.700 536.9
Average 464.8 527^3 546.3
A W  F 62.5 62.0 61.5
A Tsat F -77.4 -14.4 +5.1
Water in mv/°F 9*414 292.1 11.945 355.9 12.713 374.3
out mv/ F 9.749 300.7 12.280 363.9 13.047 382.4
Tb °F 296.4 359.9 378.3
A Tsub °F 183.3 119,8 101.4
Velocity lb/sec 1,44 1.41 1.40
Volts 9.88 9.99 10.00
Amps 2 1366 1357 1350
Heat flux,Btu/hrft 765,000 
.........
768,000 765,000
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TABLE 60. (cont.)
Pressure = 550 psig T . = 479•7 °F
S£l*C
Orifice Differential Reading = 53” water (0.56ln Orifice)
Run No. SO.7 60.8 60.9
Wall temp.1. mv/ F 20.930 565,8 21.130 569*1 21,210 570.7
2 21.085 568.I 21.170 569«9 21.245 571.4
3 20.910 564.2 21.135 569.1 21.170 570.0
4 20.760 560.8 21.260 569,7 21.460 575.6
5 20.660 558.5 21.130 569.1 21,470 575.8
6 20.515 550,5 20.715 559.8 21.130 569.1
Average J-V 563*8 567,9 571,8
Twall F 61.3 61.3 61.3
^  Tsat °F +22.8 +26.9 +30.8
Water in mv/°F 13.812 399.0 14^253 408.5 14,615 416,9
out mv/°F 14.160 407.1 14.616 416,9 14.966 425,1
Tb °F 403.1 412.7 421.0
^  Tsub °F 76.7 67.O 58*7
Velocity lb/sec 1.39 1,39 1,38
Volts 10.04 10.05 10.05
Amps 0 1345 1343 1344
Heat flux,Btu/hrft 762,000 765,000 765,000
Run No. 60.10 60.11. So.12
Wall temp.l. mv/ F 21.190 570.3 21.090 568,2 21.070 567.8
2 21.255 571,6 21,165 569.9 21,140 569.3
3 21,170 570.0 21.080 568.0 21,050 567.3
4 21,505 576,6 21.370 573.8 21,265 571.8
5 21.560 577.6 21.455 575.5 21.390 574.2
6 21.330 573,1 21.325 573.0 21.310 572,7
Average 572.7 570.9 569,6
A  Twall
°F 61.3 61.4 61.4
A- Tsat °F +31^8 +29.8 +28.5
Water in mv/°F 14.938 424.4 15,246 431.6 15.662 441.3
out mv/ F 15.298 432.9 15.606 440,0 16.023 449.7
T. °F b
428.6 435.8 445.5
^  Tsub °F ' 51.1 43-9
34.2
Velocity lb/sec 1.38 1,37 1,37
Volts 10.06 10.06 10.06
Amps 0 1343 1345 1345
Heat flux,Btu/hrft 766,000 767,000 767,000
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table 60. (cont.)
Tsat -4*9.7 FPressure = 550 psig
Orifice Differential Reading = 53n water (0»56ln Orifice)
Run No.
)*1. mv/°F
60.I3 . ~ -- BO.TZTV"" 60.15! T
Wall tenrj: 21.095 568.1 21,130 569,0 21,125 568^ -9
2 21.155 569*6 21,190 570,3 21.170 570,0
3 21.035 567.0 21.070 567,8 21.035 567,0
4 21.210 570.7 21.210 570,7 21.210 570,7
5 21.320 572.9 21.310 572.7 21,265 571,8.
6 21.240 571,3 21.220 570,9 21.180 570*1
Average A 569,3 569,6 569.6
^  Tw all F 61.3 61.3 61.3
&  Tsat °F +28.2 +28 • 6 +28.6
Water in mv/°F 16.039 450,0 16,364 457,6 16^075 450^7
out mv/°F 16.410 456.6 16.734 466,0 16.436 459-, 2
T F 
to 454.3 461.8 455.0
^  Tsuto °F 25.4 17.9 24.7
V elocity lto/sec 1.36 1,36 1.36
Volts 10.04 10.05 10.05
Amps 1346 1345 1345
Heat f lu x ,B tu /h r f t 766,000 766,000 766,000
Run No• 60 • 16, 60.17 60.18“...
W all tem p .l. mv/ F 21.150 569,1 21.135 569 a 21.135 569.2
2 21.185 570,2 21.180 570.1 21,170 570,0
3 21.035 567.0 21.015 566,5 20*990 566,0
4 21,200 570.5 21.175 570,0 21.130 569.0
5 21,245 571.4 21.190 570,3 21,100 568.4
6 21.120 568,9 21.035 567,0 20,875 563,4
Average A 569,5 568.9 568,6
A  Tw all F 6 l , l 61.3 61*4
A  Tsat °F +28.7 +27.9 +27^5
Water in mv/°F 15,698 442.1 I5I216 430,9 14*625 417il
out mv/°F 16.058 450,4 15*582 439.5 14.974 425,3
Tb °F 446.3 435.2 421.2
A  Tsub °F 33.4 44.5 58.5
V elocity lto/sec 1.37 1,37 1.38
Volts 10.02 10.03 10.04
Amps 1345 1346 1347
Heat f lu x ,B tu /h r f t 764,000 765,000 766,000
TABLE 60. (c6nt«)
Pressure = 550 psig T = 479*7 °F
SQ.t/
Orifice Differential Reading = 53” water (O.56I” Orifice).
Run No t 60.19, ' ‘ 60.20,’ 60.21,
Wall tem p .l, mv/ F 21.105 568.5 21.090 568,2 20.675 558.9
2 21.125 568.9 21.090 568.2 20.590 556.9
3 20.920 564.4 21*090 568.2 20.520 555.4
4 21.055 567.4 20.890 563.7 20.170 547,3
3 20.985 565.9 20.960 565,3 20.480 554,5
6 20.715 559.8 20.810 561.9 20.090 545,5
Average 567.3 565.9 553, i
A TwalX °F 61.3 61.3 6I.4
A*sat °F +26.2 +24.9 +11.9
Water in mv/^F 14.292 409.4 13,779 398.2 12.782 375.9
outA mv/ F 14.639 417,4 14.138 406.6 13.119 384,0
T, F b 413.4 402.4 380.0
A  t .t— * S U D °F 66.3 77.3 99.7
V elocity lb /sec 1.39 1,39 1,41
Volts 10.03 10.01 10.00
Amps V O 1347 1349 1350
Heat f lu x ,B tu /h r f t 766,000 765,000 765,000 :
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TABLE 61.
Pressure = 350 psig ^sat “ ^9*7 °F
Orifice Differential Reading = 79” water (0.56ln Orifice)
Run No. 61.1 61.2 61.3
Wall t emp *1. mv/ F 94652 297,8 12.657 573,0 16.330 456.6
2 9.4-78 293,6 12.512 369.8 16,330 456.6
3 9,492 294^0 12.433 367.6 16.048 450.2
4 9,273 288?6 12,284 364,0 15.879 446.3
5 8,985 281.6 12.162 361,1 15.877 446,2
6 8.971 281.2 12.201 362,0 15.557 438,9
Average r\ 289.5 366,3 452,6
^  Twall FA
65.4 64.0 62.9i'
^  Tsat F -255.6 -177.4 -90.0
Water in mv/°F 2.162 96,0 5,337 187,6 9,577 296,3
outA mv/ F 2.374 102.0 5.573 194,2 9.857 303,4
Tb F 99.0 190.9 299.8
^  Tsub °F 380*7 288.8 179.9
Velocity lb/sec 1^91 1^89 1.84
Volts 9.60 9.70 9.88
Amps I • O 1420 1397 1375
Heat flux,Btu/hrft 773,000 768,000 770 ,000
Run No.
>.1. mv/°F
61.4 ; , 61.5 6l.6 . -
Wall tem£ 18.626 5H,0 20.545 555,9 21.160 569.7
2 18.610 510.6 20.520 555,4 21.160 569,7
3 18.325 503,1 20.185 547.6 20.805 561,8
4 18.168 499,0 20,034 544.3 20.680 559,0
5 18.146 498.3 19.961 542.6 20.595 557.0
6 17.857 491.6 19.572 534,0 20.220 548.4
Average A 506,0 550,6 564.5
Twall
F 62.1 61.6 61.4
—  ^sat °F
-35.8 +9.3 +23.4
Water in mv/°F 11.847 353,6 13.723 396.9 14.313 409.9
out mv/ F 12.112 360.0 14.017 403,8 14.612 416 • 8
Tb °F 356.8 400.3 413.4
&  Tsub °F 122^9 79.4 66.4
Velocity lb/sec 1.80 1,78 1,77
Volts 9.95 10.04 10.05
Amps t* O 1359 1347 1346
Heat flux,Btu/hrft 766,000 766,000 767,000
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TABLE 61. (cont.)
Pressure = 550 psig ^sat '^79«7
Orifice Differential Beading » 79” water (0#56lH Orifice)
Run No# 61.7 , . . '617b; 61.9
Wall temp.l. mv/ F 21.355 573.6 21.270 571,9 21,240 571,3
2 21.353 573.6 21.325 573,0 21.275 572,0
3 21.165 569.8 21,315 572,8 21,310 572.7
4 21.065 567.6 21,370 573.8 21,490 576,2
5 20,945 564.9 21,250 571.5 21,425 574,9
6 20.565 556.4 20.900 564.0 21.140 569.3
Average 568.1 571.1 572^4
&  Twall °F 61.4 61.4 61.2
^  Tsat °F +27.0 +30.1 +31.5
Water in mv/° F 14.669 418,1 15.058 427.0 15.336 433.7
out mv/°F 14.952 424,8 15.340 433,8 15.632 440.6
Tb °F 421.4 430.5 437.2
A  Tsub °F 58.3 49.2 42.5
Velocity lb/sec 1.76 1,76 1,75
Volts 10.06 10.04 10.04
Amps 1345 1345 ;345
Heat flux,Btu/hrft 767,000 765,000 765,000
Run No • 61.10 61.11, 61.12
Wall temp.l. mv/ F 21.230 571,1 21.230 571,1 21,225 570,7
2 21.315 572.7 21.310 572,7 21,280 572,1
3 21.305 572,6 2i ;270 571.9 21.270 571.9
4 21.535 577.1 21.540 577.2 21,510 576,6
5 21.530 577,0 21.545 577,3 21,535 577.1
6 21.340 573,3 21.375 574.0 21.365 573,7
Average 572.7 572,9 572.8
^  Twall
°F 61.3 61.4 61.3
^  Tsat °F +31.7
+31.8 +31.8
Water in mv/°F 15.777 444.0 16.095 451,3 16,431 459*1
out mv/ F 16.062 450.6 16.379 457.9 16.719 465,7
T, °F b 447*3
454.6 462.4
&  Tsub °F 32.4 25.1 17.3
Velocity lb/sec 1,75 1.74 1,73
Volts 10.07 10.07 10.06
Amps 0 1343 1345 1343
Heat flux,Btu/hrft 766,000 768,000 766,000
TABLE 6l. (cont.)
Pressure =• 550 psig ^sat = ^9*7 °P
Orifice Differential Reading = 79n water (0.56ln Orifice)
Run No • V1II3 61.14; 61.15;
Wall temp .1. mv/°F 21.185 570,2 21,185 570.2 21,135 569,2
2 21.260 571,7 21.240 571,3 21,190 570,3
3 21.205 570.6 21.180 570,1 21.090 568.2
4 21.425 574,9 21.380 573,9 21.280 572,0
5 21.4-20 574.8 21.370 573,7 21.215 570.8
6 21.240 571,3 21.165 569.8 20.980 565,?
Aver e.ge 571,9 571,3 569-,4
A  Twall F 61.3 61.3 61.2
A  Tsat
c>
F +3019 +30^3 +28.5
Water in mv/°F 16.000 449,1 15,700 442,2 15*368 434.5
out mv/°F 16.300 456.1 15.993 449,0 15.663 441,3
Tb °F 452.6 445*8 437.9
^  Tsub °F 27.1 34.1 41.8
Velocity lb/sec 1,74 1,75 1,75
Volts 10.06 10.06 10.04
Amps 1344 1344 1343
Heat flux,Btu/hrft 766,000 766,000 764,000
Run No.
>.1. mv/°F
; 61.16. 61.17.
Wall temp 21.045 567.2 20,525 555.5
2 21,065 567.4 20 ,465 554.1
3 20.855 562.9 20.120 546.1
4 20.975 565.6 20 .355 551.6
5 20.800 561,7 20.020 543.9
6 20.430 553.1 19 .572 534.1
Average 565.4 551.5
A  Twall
°F 61.5 61.4
A  Tsat °F +24.2 +10.4
Water in mv/°F 14.643 417.5 13 .852 399,9
out mv/ F 14.934 424,3 14.121 406.2
T °F b
420.9 403.1
\ J
A  1 ,* sub °F 58.8 7 6.6
Velocity lb/sec It 76 1,78
Volts 10.05 10.00
Amps * * 1347 1349
Heat flux,Btu/hrft 767 ,000 765 ,000
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TABLE 62.
Pressure = 550 psig T , = 479*7 °Fsat
Orifice Differential Reading = 50” water (0.35” Orifice)
Run No. "^62.1 62.2 62.3 :
Wall temp .1. mv/° F 15.802 444.6 15.990 448.9 17.197 476.4
2 15.609 440.1 15.928 447.4 17.136 475.0
3 15.406 435.4 15.582 439.5 16.744 466.3
4 15.585 439.5 15.452 436.4 16.414 458.7
5 15.329 433.6 15.218 431.0 16.283 455.7
6 14.598 416.3 14.786 420.9 15.843 445.5
Average 436.5 439.8 4-65«8
^  Twall
U
F 49.9 50.0 49.6
^  Tsat °F -93.1 -89.9 -63.6
Water in mv/°F 1.710 82.8 3.04-8 121.4 4.936 174.9
out mv/°F 2.475 104.9 3.830 143 * 6 5.755 199? 3
93.8 132.5 I87.I
^  Tsub °F 385.9 347.2 292.6
Velocity lb/sec 0.44 0.44 0.44
Volts 8.82 8.86 8.90
Amps •" 1215 1213 1204
Heat flux,Btu/hrft
i
607,000 609,000 607,000
Run No. 62.4 62.5 62.6
Wall temp.l. mv/ F 18.100 497.2 19.134 523.9 20.600 557.2
2 18.098 497.1 19.150 524.3 20.525 555? 5
3 17.757 489.3 18.746 514.2 20,365 551.8
4 17.252 477.8 18.277 501.8 20.705 559.5
5 17.248 477? 6 18.234 500.7 20.415 553. Q
6 16.798 467.4 17.770 489.5 19.622 535.2
Average 487.2 512.4 552.6
A. Twall °F 49*4 49.5 48.9
A  Tsat °F -41.9
-16.8 +24.0
Water in mv/°F 6.154 210.6 7.168 237.3 9.173 286.1
out mv/ F 6.927 231.2 8.012 257.9 10.001 307.1
Tb °F 220.9 247.6 296.6
Tsub F
258.8 232.1 183.1
Velocity lb/sec 0.43 0.43 0.43
Volts 8.92 9.00 9.01
Amios * 1202 1200 1192
Heat flux,Btu/hrft 608 ,000 612,000 609,000
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TABLE 62. (cont.)
Pressure = 550 psig T = 4-79*7 °FSB.Z
Orifice Differential Beading = 50ff water (0«35n Orifice.)
Run No. '62.7 ---~52TB~ 62“.9
Wall temj .1. mv/° F 20,605 557*3 20.385 552.3 20.405 552.8
2 20.570 556,5 20.440 553.6 20.460 554.0
3 20.495 554.7 20.290 549.9 20.290 549,9
4 20.860 563.1 20.460 554.0 20.365 551.8
5 20.795 561.6 20.460 554.0 20.435 553.5
6 20.660 558.5 20.395 552.5 20.410 552.9
Average
r\ 556.9 551.9 551.9
^  Twall
F 48.7 48.8 49.0
^  Tsat °F +28.4 *23.5 +23.2
TWater in mv/°F 10.281 314.2 11.525 345.6 12.536 370.1
out mv/° F 11.163 334.0 12.445 367.9 13.428 391.1
V  F 324.1 356.8 380.6
^  Tsub °F 155.6 122.9 99.1
Velocity lb/sec 0.42 0.42 0.42
Volts 9.03 9.04 9.07
Amps 4 * O 1186 1185 1187
Heat flux,Btu/hrft 607, 000 607,000 610,000 :
Run No 62.10 62.11 62.12
Wall temp.l. mv/ F 20.440 553.6 20.445 553.7 20.450 553.7
2 20.475 554.3 20.460 554.0 20.480 554.5
3 20.335 551.0 20.335 551.0 20.350 551.5
4 20.4-15 553.0 20.445 553.7 20.470 554.3
5 20.460 554.0 20.480 554.5 20.050 544.6
6 20.450 553.7 20.480 554.5 20.470 554.3
Average 552.6 552.9 551.9
&  Twall °F 48.6 48.8 48 • 8
^  Tsat F +24.3 +24.5 +23.4
Water in mv/°F 13.615 394.4 14.078 404.4 14.704 419.0
out mv/ F 14,519 415.4 15.000 425.9 15.622 441.4
Tb °F 404.9 415.1 430.2
h. Tsub °F
74.8 64.6 49.5
Velocity lb/sec 0.41 0.41 0.41
Volts - 9.03 9.04 9.04
Amps • 1183 1185 1185
Heat flux,Btu/hrft 605,000 
— „— - ---^ ,—
607 ,000 607,000
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TABLE 62. (cont.)
Pressure = 550 psig "‘"sat = -^79.7
Orifice Differential Reading = 50n water (0.35” Orifice)
Run No.
•li mv/°F
62.13 62.14 . 62.15
Nall temp 20.465 554.1 20.470 554.3 20.480 554.5
2 20.485 554.5 20.495 554.7 20.490 554.7
3 20.355 551.6 20.560 551.7 20.365 551.8
4 20.480 554.5 20.490 554.7 20.505 555.0
5 20.500 554.9 20.520 555.4 20,505 555.0
6 20.470 554.3 20.490 554.7 20.485 554.5
Average 553.4 553.7 553.7
^  Twall °F 48.7
48.7 48.7
A  T—-*• sat °F +25.0 +25.3 +25.3
Water in mv/°F 15.221 431.1 15.629 440.5 15.851 445.7
out mv/°F 16.142 452.4 16.562 462.1 I6.76I 466.7
T F b 441.7 451.3 456.2
A  ^ sub °F 38.0 28.4
LALAOwl
Velocity lb/sec 0.41 0.43 0.40
Volts 9.03 9.03 9.03
Amps » O 1185 1185 1184
Heat flux,Btu/hrft 606,000 606,000 606,000
Run No•
.1. mv/°F
....<£~TS— 62.17 62.18
Wall temp 20.500 554.9 20.500 554,9 20,485 554.5
2 20.515 555.2 20.505 555.0 20.505 555,0
3 20.380 552.2 20.225 548.5 20.360 551.7
4 20.515 555.2 20,510 555,1 20.510 555.1
5 20.530 555.6 20.540'555.8 20 .490 554.7
6 20.500 554.9 20.480 554.5 20.400 552.7
Average
F
554.1 553.5 553.5
^  Twall 48.7 48.7
48 • 8
^  Tsat
°p +25.7 +25.1 +24.8
Water in mv/°F 15.228 431.2 14.768 420.5 13.511 393.1
out mv/ F 16.142 452.4 15.672 441.5 14.431 414.0
Tb °F 441.8 431.0 403.5
&  Tsub °F 37.9 48.7 76.2
Velocity lb/sec 0.41 0.41 0.41
Volts 9.03 9.03 9.04
Amos 4 1185 1186 1187
Heat flux,Btu/hrft 606,000 607,000 608,000
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TABLE 62. (cont.)
Pressure = 550 -psig ^sat = '^'79.7
Orifice Differential Reading = 50!! water (0.35n Orifice)
Run Ho.
.1. mv/°F
62.19 ""62.20 ~ '----“----52121“ 1
Wall temp 20.490 554.7 20.470 554.3 20.485 554.5-
2 20.490 554.7 20.475 554.3 20.475 554.3
3 20.360 551.7 20.335 551.0 20.315 550.5
4 20.475 554.3 20.430 553-1 20.380 552.2
5 20.440 553.6 20.385 552.3 20.335 551.0
6 20.310 550.4 20.210 548.1 20.036 544.3
Average
°F
552.5 551.4 549.3
A  TwaXl 48.7 48.8 48.8
A  Tsat °F +25.1 +22.8 +20.8
Water in mv/°F 12.533 370.0 II.4-9O 344.7 10.199 312.0
out mv/ F 13.462 392.0 12.408 367.O 11.115 335.3
Tb °F 381.O 355.9 323.7
A  Tsub °F 98,7 123.9 156.0
Velocity lb/sec 0.42 0.42 0.42
Volts 9.03 9.03 9.02
Amps i • U 85 1187 1188
Heat flux,Btu/hrft 606,000 607,000 607,000
Run Ho. 62.22
Wall temp.l. mv/ F 20.405 552.8
2 20.375 552.1
3 20.150 546.8
4 20.225 548.5
5 19.848 540.1
6 19.313 528.2
Average 546.0
A t * °f
^  wall
48.8
^  Tsat F +17.5
Water in mv/^F 9.140 285.3
out mv/ F 10.061 308.6
Tb 297.0
^  Tsub F
182.8
Velocity lb/sec 0.43
Volts 9.00
Amps *" 2 1190
Heat flux,Btu/hrft 607,000
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TABLE 63.
To Show the Effect of the Guard Heaters.
Pressure = 100 psig Volts . *= 8.70 Amps = 1,170
Orifice Differential Reading = 50” water (0.35” Orifice)
Heater on Heater off
Water inlet temperature mv 1.543 1.542
Water outlet temperature mv 2.268 2.274
Top lagging thermocouple mv 15.381 8.555
Bottom lagging thermocouple mv 14.908 6.518
Wall temperature 1 mv 15.133 13.518
ff 2 mv 14.985 13.201
mv 14.868 13.608
» 4 mv 14.711 12.747
fl CJ mv 14.808 10.484
n 6 mv 14.707 11.361
f y mv 14.072 12.030
TABLE 64.
To Show Voltage Drop Across Test Section.
Distance from lower clamp (ins.) Voltage drop
1.83
3 3.65
4-J 5.48
6 7,29
Voltage drop between clamps 7.29
Generator output 7.33
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TABLB 65.
Comparison of Thermocouple Readings
Heat Input = 0 Water Velocity = 0
Water inlet Thermocouple mv 1.143 3-707 10.415
Water outlet Thermocouple mv 1.143 3.707 10.415
Wall Thermocouple 1 mv 1.143 3.713 10.413
2 mv 1.142 3.713 10.412
3 mv 1.143 3.708 10.415
4 mv 1.142 3.712 10.413
5 mv 1.141 3.708 10.415
6 mv 1.143 3.708 10.415
7 mv 1.143 3.708 10.414
8 mv 1.142 3.706 10.412
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Winkler Analysis.
Solutions Used:-
Manganese Sulphate, MnS0^,4H20 480 g/1
Alkaline potassium iodide
Sodium hydroxide 400 g/l
Potassium iodide 900 g/l
Concentrated Sulphuric acid
Sodium thiosulphate 0.5134- g/l
S_anrple_Cal£ulation .
Collected sample = 103*05 ml.
Collected sample - Added reagents = 103*05 - 6 = 97*05 ml.
24.82g N a ^ O  3 0.8g02
0.0002g02 s 0.14- ml 02 at N.T.P.
Therefore.....
ml air/litre water = gKa?S 0 x 0.8 x 0.14- x 1000 x 100
24.82- 0.0002 Sample Volf 21
Titration: Sample against sodium thiosulphate.,diluted,of strength
0,5134 x i g/litre* Starch indicator
2nd* Reading 28.02 16.10 42.20
1st. Reading 16.77 3*90 30.00
12.25 12.20 12.20
Mean value 12.20 ml.
Amount Na2S20^ = 0.5134 x 1 x 12.20 g
4 1000
Therefore ....
ml air/ litre water =
0.5134 x 0.25 x 12.20 x 0.8 x 0.14 x 1000 x 100 
1000 x 24,82 x 0.0002 x 97*05 x 21
= 1*735
Values ranging from O .98 - 1.82 ml air / litre water 
were obtained over the period of experimentation.
